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they describe a process which happened o 
I may begin my criticism at the periphery ot the subject, 


moving slowly to the center. I claim first that all natural 
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aed ‘ SE ‘ all ? VW} 
‘ ne still oF any scientilic interest at all: Vny do we care at 


uch general laws, as the law of causality, the most gen- 
“aval > il Aah ACANVN Os ake uA < ‘ cAla AL; se Li Ad 4 - 


eral ol them, which embraces all the others, is included already 
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We can construct well-founded physiological laws also for 
he organism of the centaur and psychological laws for the 
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of the psychological and mechanical laws and condenses in 


conceptions the progress Of science. lo Separate the descrip- 
tive report from the explaining apperception 1s thus again 1m- 


possible. 

It could appear that this does not hold for all kinds « 
description; we communicate with one another in practical lif 
without relying on general conceptions. But our communi 
tion then is no description. Any mode of personal expressl 


gestures or tears, may tell us what is going on in the mind 


another without reference to psychological laws. But the fa 
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ological or physical constructions. It is then, of course, for 
also impossible to reach the less remoulded primary experi- 
ice by going backward through the genetic development ol 
individual or of the race to an earlier simpler stage of ex- 
ience. Just this genetic tracing backward fully presup- 
es the categories of the psychological view; we must have 
eady considered our own inner life as a complex combina- 
n of elements before it has a meaning to call the mental life 
the child or of the animal less complex; the starting point of 
genetic development is thus itself an artificial construction 
ich lies further away from the primary experience. 
If we thus escape ail theories and stand firm against the sug- 
tions which psychology and physics plentifully bring to us, 


we find in the reality nothing of ideas or of mechanical 


bstances, neither consciousness nor a connected universe. 
reality we experience does not know the antithesis of psy- 
al and physical objects, but in the primary stage merely the 
ithesis subject and object. We feel our personal reality in 
r subjective attitudes, in our will acts which we do not perceive 
which we live through, and with the same immediacy we ac- 


owledge other personalities as subjects of will. They too are 
bjects which we merely perceive, but we acknowledge them, 
our feeling, as subjects with whom we agree or disagree and 
se reality is thus not less certain thanourown. Our acts as 
jects are directed towards objects which in reality exist only 
uch objects of will, that is, as values. They are our ends 
il means, our tools and purposes, and nothing is to us real that 
not called to be selected or rejected, to be favored or dis- 
ssed. Subjective acts of will and objects of will form the 
lity, the whole reality, nothing lies outside and nothing 1s valid 
yond this world of will relations, and even if we form judg- 
ts about objects which we think as independent of the will, 
s judgment and this thought itself is an act of will working 
irds a purpose. 


\ 7 > : <7) - nf 4 stala 
As soon as we begin to bring order into the manifoldness of 


s real world the subjective acts as well as the objects divide 
mselves into two groups, those of individual character and 


which are common to all, over-individual. This division 
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psychop! vsical processes, as we must hav reached already the 
artificial reconstruction ot science betore the subject is replaced 
bv that object among other objects, the psyc hophvysica! person- 


ality. Scientific and wsthetic acts are not the only functions of 
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are concerned here only with the two functions whi 


° } 1 ] a3.: ° ° 
: to change and to improve the world but to rethink it in 


iutiful or truthful creations. It seems to me now that the 
] . > . 4 - 4 iad 
wtitudes are 1n every respect antagonistic; to express ell 
tion in a short formula, I should say science connects the 


yrs of reality; art, on the other hand, isolates them. The 


erial of science and of art is then the same, though treated 


o 
ditferent method. Both can deal with all the four factors 
ality. with individual acte and overindividual act ae 
All ’ ltl naividadua acts and OVerindlvldadua actS, W1tn 1n 
lual objects and overindividual objects. Life does not iso- 
fully and gives no complete connection; whatever we turn 


a 
si) 
i 


th our will has features which lead us further and further 


ver new interests ; life does not let us sink into the one alone 
rush beyond it to new realities. And life does not give 


connecuons beyond the immediate needs ot practical purposes 


A : si 
the narrow circle of chance experience. Wherever is full 
on of single facts there is beauty, wherever truth there 


be full connection. 


é te +5 . y “yr 4 ] 3 ot ¢ : : 1 4 
he assertion that every isolated fact in its singleness means 


ty has for us here only the character of a critical argument 
is not for itself object of our discussion. It has for us merely 
negative purpose of proving that the singleness cannot be 
iracteristic of history. We cannot thus defend here this asser- 

by detailed discussion ; we have only to elucidate its meaning. 
Certainly the real life, too, brings us pulses of experience in 
ch our will is captivated by the given experience, satisfied 


1 


the object 1n itself or in the acknowledgment of other sub- 


ive acts: then we have the beauty of nature, the be: 


ta 
_ 


+ 


rms and of landscapes, of love and of friendship. Of course, 


only an exception when life offers to us in the untrans- 


med reality such complete beauty ; it remains the duty of art to 
change the world till everything is eliminated that leads the sub- 
“Ot beyond the single experience, and the will can rest in the 
ngle fact. The world of objects is thus transformed in paint- 
ng and sculpture, the world of subjective acts remoulded in 
poetry. The sentiment or the conflict which the poet suggests 


+ 


» us, the bust or the landscape which the artist brings before 
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our eye, is severed from the practical world; as long as anything 
connects it with the background of the daily world it may be 
useful or inspiring or instructive, but it is not beautiful. The 
poet projects his work into an ideal past; the painter cuts an 
ideal space out of the reality, and the sculptor fills an ideal space, 
not the space of our surrounding, to take care thus that the acts 
and objects may not link into our real world, may never become 
causes for outer ettects, motives for actions, or centers for as- 
sociations which lie beyond the frame. 

We ought not to become skeptical in regard to this point on 
account of the overhasty generalizations in which empirical 
psychology mostly characterizes the esthetic act as rich in as- 
sociations. The epistemological problem we are discussing can 
not be settled by psychology, but as soon as the facts are ex- 
pressed in the terms of psychological language they can not 
possibly assert the opposite of the epistemological truth. But 
there is no reason tur such a conflict, as psychology is undoubt- 
edly in the wrong. The psychological claim is based on the 
general theory that all pleasant mental states represent an in- 
crease of activity, and with it an increase of associations, while 
all unpleasant states are marked by a decrease of activity and 
lack of associations. I think that is wrong; there are different 
kinds of increase and different kinds of decrease in both ideas 
and actions. ‘The antithesis pleasure and displeasure does not 
at all coincide with increase and decrease if we do not arbi- 
trarily select such emotions as joy on the one and grief on the 
other side. Increase of activity characterize. pleasant and un- 
pleasant states, only in the pleasant states it produces action of 
the extensors, in the unpleasant states action of the flexors. In 
the same way decreases of activity can have a double type; it 
can have its ground in the absence of stimulations, and this is, 


indeed, characteristic of some unpleasant states, but the lack of 


outer action can have its ground also in the fact that every mo- 
tor impulse goes to the antagonistic muscles equally. This in- 


ristic ror 


crease of tonicity without possible action 1s characterist 
| , ail | thetic o1 T] eee 

one pie asant state above all, the esthetic one. he imncreas¢ 

and decrease of associations is here, as always, parallel with the 


I 


motor impulses. Here also increase of associations is essential 
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some pleasant states, but for some unpleasant ones too, only 
the muscle activity, in antagonistic directions, in the one 
-e turning to the future, in the other case falling back to the 
ist. And the same doubleness is to be noted in the decrease of 
ociations ; in some unpleasant states the decrease comes from 
mere lack of ideational impulses, in some pleasant states 


ym the faScination which leads every ideational impulse again 


) the object itself, so that no thought can lead beyond it. This 
again true, above all, for the esthetic state. The beautiful 
bject includes all that it suggests in itself, and where we con- 
nect we sin against the spirit of beauty. 
By the contrast with art the fullest light falls on the process 


f science; every step towards science leads in the opposite di- 


rection. The incomplete connections of life are severed by art, 


t made complete by science, while the material is the same. 


a 


Ve had four groups of facts in reality, and we must thus have 


uur groups of sciences which bring systematic connections into 


the four different fields. We have the science of the over-in- 


lividual objects, that is, physics; secondly, the science of the in- 


lividual objects, that is, psychology ; thirdly, the sciences of the 


er-individual will-acts, that is, the normative sciences; and, 


st, not least, the sciences of the individual will-acts, that is, the 
istorical sciences. Physics and psychology have thus to do with 


bjects ; history and the normative systems, ethics, logic, asthet- 


s, deal with will-acts. Psychology and history have thus ab- 
olutely different material; the one can never deal with the 
substance of the other, and thus they are separated by a chasm, 
but their method is the same. Both connect their material ; both 
consider the single experience under the point of view of the to- 
tality, working from the special facts towards the general facts, 
rom the experience towards the system. And yet the difter- 
ence of material must, in spite of the equality of the methodo- 
“sical process, produce absolutely different kinds of systems 


t science. We must consider again from the standpoint of real 


fe how the connections of objects is different from the connec- 
tion of attitudes, and how the purposes of the systematizing re- 


mstruction are different in the two cases. 


We and the other subjects have objects which are in reality, 
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as we have seen, objects of our will. Why have we an intere 


in considering the objects from a scientific standpoint, that is 


+ 


systematized connection? It we do so, it must serve, of course, j 
a special purpose in our real life. The purpose is clear. W 
cannot do the duties of our life, that is, we cannot act on the ob- 


jects, if we do not know what to expect from them with regard 


to the reality which we prepare, and we call the reality whic 
we can still prepare the future. We must ask, therefore, what 


we have to expect for the future from the objects alone, that is 


1 


1e objects thought as 1f they were independent from the 


e ] 
| 


from tl 


¢ 


subjective will reaction. The answer to this question as to ou: 


justified expectations is the system of physical and psychologic 
sciences. To reach this end we must think the objects, the 
individual or over-individual ones, as if they were no longer 
objects of a will, as if the subject were deprived of its real ac- 
tivity and were a merely passive perceiving subject the objects | 
of which are thus definitely cut away from the will. Our inter- 
est was to determine their influence on the future. We thus con- 
sider every object as the cause of an expected effect, and call 
those characteristics of the object which determine our expecta- 
tion of the effect its elements. Physics and Psy chology thus look 4} 
on their objects as complexes of elements. It is the task of sci- 
ence to reconstruct and to transform the objects till each is thought 


as such a combination of elements that the effects to be expected 


_ can be fully determined from the elements. In this servic 
grew up the atom doctrine in physics and the sensation doctrin 
> I ” " 
in psychology. Each object is thus linked into a causal system: 
; a . , nme @ oe Lol : ° Shes ¢ ] 4 A 1 
eat h is considered not aS that Which it realiv is, Dutas a ¢ omple ; 
of constructed factors which are substituted for the purpose « 
the causal connection, and each is in que tion in its relation 
all the others. The world thus becomes a system of causal]: 
linked objects which can be described by their elements, while + 
these elements themselves are chosen from the point of view of 
explanation by causality. The determination of the effects by 
means of the elementary causes is expressed by the laws whic! 
give the rules for our expectations. We can say thus that 
physics and psychology may very well consider any special 
. a ace - : - i 


facts, and, as we have seen, they certainly do not ignore the spe 
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cial facts at all, but they consider them with regard to the causal 
and the laws as types of causal connections are thus the 
nly general facts towards which the systematized study of ob- 


ts can lead us. 

Quite different is the systematic connection of the subjective 
|-attitudes ; we may abstract here at first from the over-indi- 

vidual attitudes and concentrate our interest on the individual 


In psychology the will-attitude as such, as act of the 


will-acts. 


real subject, cannot have any place whatever; psychology deals 


with objects ; the subjective attitude is never an object; it is never 


perceived; it is experienced by immediate feeling and must be 
understood and interpreted, but not described and explained. 
If psychology wishes to treat of the will, the psychophysical 
sanism must be substituted for the real subject and thus the 
be considered as a process in the world of objects. The 
lescription of any known will-acts as psychophysical functions, 
at is, as illustrations of psychological laws, thus as a matter 
ol course belongs to psy chology, and if the psychologist 
uuld analyze into psychophysical elements and explain as 
causally determined all will-acts and human functions of the 
st three thousand years, he would not transcend the limits of 
psychology. It would be a very useless psychological under- 
taking, but it would be such and not history. History starts 
mand deals with the real subjective will-acts which cannot 
be found in the world of psychophysical objects. 

Our personal life in its political, economical, religious, scien- 
ific, esthetic, technical and practical aspects is a manifoldness 
of will attitudes and acknowledgments. We live in the midst 
f a variety of political and social, technical and practical in- 
stitutions, but no institution means anything else than expecta- 
tions and demands which reach our will, and suggestions towards 
vhich we take attitudes. State and church, legal community and 
social set, what else are they but will attitudes which we acknowl- 
edge and which are, therefore, never understood in their real 
meaning if they are considered as describable objects, but which 
must be interpreted and appreciated as subjective will relations, 


striving towards purposes and ends. And to understand all the 


technical and practical institutions which civilization brings to 
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us means again not to describe or explain them, but to interpret 


them as will suggestions to be imitated. The machine and the 
book, the law and the poem, are not physical and psychical ob- 
jects for our interests as living men, but suggestions and demands 
for the understanding of the intentions and attitudes of other 
subjects which we can enter into only by taking an imitating or 
All our knowing 

g 


rejecting attitude, thus reaching will by will. 
and believing, our enjoying and respecting—as long as we ab- 
stract from their over-individual values—all our education and 
civilization, our politics and our professional work, is such a 
complex of real affirmations and negations, demands and inhi- 
bitions, agreements and disagreements, which have to be under- 
stood and felt and interpreted, but which are not touched in 
their reality if merely their psychophysical substitutions ar 
analyzed and causally explained. To be a Chinese or Moham- 
medan, a symbolist or a Hegelian or an atomist, means to be the 
subject of special complexes of will attitudes and nothing else. 
It, for instance, we substitute the race for the state, then, 
course, we have objects before us and no longer subjective atti- 
tudes, but then we deal with biological conceptions and no longe: 
with history. 

The manifoldness of will-acts the totality of which forms my 


ers in every act to the will-acts and 


real personality thus ref 
attitudes of other subjects which I acknowledge or oppose, imi- 
tate or overcome. These demands and suggestions of other 
are notin question in my life as causes or partial causes of my 
will; they have not to be sought in the interest of a causal con- 
nection; they are merely conditions which I as subject of atti- 
tude and acts presuppose for my free decision and which are 
thus logicaliy contained in it; the connection is, therefore, not 
causal, but merely a teleological one. The endless world 

will-acts which stands thus in teleologically determining relation 


ta our own will-attitudes forms the only material of history. 


The material is, of course, unlimited. If every act of our 
means an attitude towards acts ot others which we must try 
understand, it is clear that those others are understood only 


their acts again are interpreted as a 


ands and suggestions of others, and so on and 


tions and demands 


DP 


ttitudes towards the proposi- 
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| on. Every will-act is thus ideally related to an unlimited mani- 
| ldness of other acts, just as the movement of every grain of 
ids | ind is causally related to every molecule in the universe. It is 
ler t unique task of history as a science to work out and make 


plete this teleological system of individual will-relations, 


to bring out the connections between our acts and all the 





ng 
g 

tb. | ts which we must acknowledge as somehow teleologically 

nd J nfluencing our own. While physics and psychology thus pro 

a duce a connected system of causes and effects, linking all ob- 

hi- ts which stand in connection with our objects, history follows 

. np all the subjective acts which stand in will-relation to our sub- 
in e attitudes 

re Physics and psychology, as we have seen, reach this end 

n- through striving towards laws and causality; that, of course, 

1e cannot be the way of history. The objects interested us only 

- tors which influence the future, and the laws by which we 

of ive connected them have satisfied this expectant interest. The 

A Ol ‘cts, on the other hand, do not interest us in first line as causes 

er tfects. Of course, we are able to consider them also as ob- 

: which produce effects, and that aspect may become impor- 

_ tant to us in many practical respects; psychophysics will fully 

id | tisfy this kind of interest. And in the same way we may look on 

: the development of peoples with an interest in what we have to 

expect from them; they are then sociological organisms, the 

. vs of which we study; but such study is not history. The 

— aim of the real historian is not to prophesy the future. Peoples 

‘ ver learn from history, and the forgotten doctrine that we 

rht to study history to find out what we have to expect from 

future stands on the same level with its contemporary, the 

4 doctrine that it is the purpose of art to instruct us and to make 

better. No, the historian makes us understand the system 

will attitudes to which our individual will is related. That, 

leed, alone, is our primary interest in the will-acts of other 

jects; we want to understand them, not to analyze them into 

ments ; we want to interpret their meanings and not to calcu- 

their future. The objects awake our expectations; the 

1 | bjects interest our appreciation, and all that we want to know 


7 


ut them is with what other attitudes they agree or disagree. 
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We thus have the logical aim, to consider them in their rela- 


tions to all other will attitudes and to work out the system of 


these connections; that is, to consider the institutions which 
are the representatives of will suggestions, together with the 


VW 


personalities themselves, as links of this endless chain of will 
relations. 
The purpose of history is not reached until every instituti 


eae ‘ a a Ree a a le a a aes 9 
and personality with which we may be in a direct or indire 


cg ‘ ‘ } ] F ] 
vill relation is understood as a complex of agreements and dis- 
agreements, that is, of will attitudes towards other subjects. Thi 
regress must be, of course, infinite, just as no physical procs 


] ° . _ 
can be reached which has not again causes and effects; and 
this task demands also, like the naturalistic sciences, a continual 


transformation. Just as the physical object is not really a com- 


plex of atoms and the psychological idea not really a compl 


of sensations, but must be in t 


so 
hought transformed into such to 


make causal connection possible, so in exactly the same way 


. ee eee ciate piacere iatck ee oe > oe TEE ee 
history must reconstruct the personalities and institutions 

: oe ' 4 ig a i i oc ‘. foe 
compiexes or Will! attitudes, which they really are not, Dut a 
rien sre it , rt sue oc a7] ¢ . +] mnharnal ' ] ] 1 
which they must be considered to make the unbroken teleologi 
connection possible And again. like physics and psvcholoe. 

Ai CuUll | LUIC. fill asic 9 iN pi 14 chills } y <i 10579 
history too cannot communicate to us the whole of the connected 


system, but has to work out the general facts which give to ever 


a a — ‘ = 3 Tr} , 
single fact at once its place in the whole system. These gven- 


1 
} 


os 
‘ral fo 4 in a anladgi 1 xarq]] reten nnot ] > CaO 14 
eral facts 1n the teleological will system cannot be Causal law 
1] rpct | vill -alatiane : - nd mar ‘Amnrehenci 
Yut must de wll relations of more and more comprenens ( 
~haracter list , he rld f hiect he reneral |] 
Cnaracter. Just as in the world or opyects the wenera La 
covers and determines the causal changes or an un 


number of objects, so the important will-actions cover and deter- 


mine in the world of subjects the impulses and suggestions for t] 


decisions and attitudes of an unlimited number. he regula 


of the causal law and the importance of the imposing will lift 
] 1 , 1 . . . 
corresponding way the general tract Over the level of the sing 
tacts. It is the work of history to make conspicuous tne 
a a ee ' — ee 
creasingly important will influences, as it is the work of phys 
and psychology to work out the laws. If I say I am a Germat 
a ' . ee, ae ee, Cee 
I want to assert by that statement that I acknowledge by my w 


a world of laws, institutions, hopes and ideals which are the wil 
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be. demands of an undetermined multitude of subjects ; this multitude 
ad constitutes the historical nation of Germany. But it would be un- 
‘ ; scientific if I should start to interpret the attitude of every one 
he who 1s part of that chaotic mass of subjects ; it is the work of sci- 
1) ence to find those influences which determined the multitude,those 
- will-acts which were imitated and acknowledged by the unim- 
_ tant subjects. The chaos thus becomes order, and Goethe and 
i Beethoven, Kant and Hegel, Luther and Bismarck, stand as the 

2 ‘neral facts for the millions and millions of less important sub- 
: : jects who were determined by their suggestions. Any individual’s 
= istorical place is then characterized by his will attitudes towards 
d the leaders. Just as the naturalist knows a whole hierarchy of 
iences which work out increasingly general laws up to me- 

“ ' chanics as the most abstract system, so history can consider in 
erent stages the will relations of more and more comprehen- 

' » character. The most abstract view is represented by the 

. -called philosophy of history, which aims at understanding the 
ce ‘of the world as determined by one decision of the will. 
. - In this spirit the conception of original sin in the theological 
1 of tems of the Middle Ages was in the field of historical think- 
. j ¢ perhaps not less marvelous than the conception of atomistic 
-. J mechanism in the realm of natural science. The fact that 
a \dam did not exist in reality is as little an objection to the 


lieval construction as the fact that no atom can really exist 


tates against our atomism; both reconstructions of reality 
merely ideal places as necessary goals of thought. 

On the other hand, in the same way that mechanics does not 
1e importance of special natural sciences, no all-embrac- 


theory of the history of man can interfere with the impor- 


tance of the special historic disciplines down to the biographies 

I single personalities. But even the biography has to work in 

i the same direction as the most abstract philosophy of history, in 
the direction of general connection. The real biography writ- 


in an historical spirit shows in the individual the attitudes 


vards the demands and suggestions which make the history 


ot mankind; the single man becomes thus the crossing point 


| i all the political, technical, religious, wsthetical, intellectual 
7 


impulses of his time, and he is thus by the will-attitudes which 
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constitute his personality connected with the whole universe of [ 


will-acts. As the astronomer in his calculations describes 


one curve of a star as the combination of a large number of im- 
pulses by attraction, and thus brings the star in relation to 
whole firmament, so the historical biographer reconstructs 
one life as a system of single attitudes towards an endless mul- | 
titude of demands and suggestions. It is a complete transfor- 
mation in the service of connection. The man’s life can | 

' 


told also otherwise: the life as he feels it as a personal experi 


se 
ence; so also do we learn to understand the man; but we h 


then poetry and not history; it is isolation and not connecti 


And if we, instead, describe and explain his life as a set of id 
feelings, emotions and volitions which arose in his psy¢ hophy 
;, 


: ’ 
leath, then we have again a transforn 


9 | 


+ 
LO ¢ 


ical svstem from birt! 


tion in the service of connection, but this time 


r 
re 
<n remap 


connection of objects, not for the teleological connection of su 
jects; it is again not history, but psychology. 


The separation of the material of the two sciences is tl 
simple and clear; there can never be a doubt about the 
demarcation, as there is no psychophysical object in the world 
from the sensations of a frog up to the ideas of Newton, t! ; 
emotions of Byron, and the volitions of Cromwell—which is 1 

a suitable object of psychology, and as there is no subjective 1 
dividual act which cannot be linked into the endless teleologi 
system of history. <A division of material, as if a social psy- 


chology, for instance, were to deal with the psychical processes 


of the unknown masses, while history were to deal with the p 
chical processes of the well-known men, is an absurdity. N 

less misleading would be an antithesis between savagery 
civilization. From a psychophysical standpoint such a line 
secondary; the organism which has outer appendages of | 
body to make the psychophysical functions more effective has | 


reached merely a higher stage of biological development, but 
not different in principle from the lower type in which nature 
does not provide for ac:achable acquisitions of the organist! 
The animal which runs with locomotives, sees with microscop 
hears with telephones, makes gestures of expression throug 


newspapers, attacks through cannons, remembers through libra- 
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ries, stands above the savage as a dog stands above a jelly-fish, 
but it is by principle nothing new; it is a more complicated 
product of nature which, therefore, offers a more difficult prob- 
lem to the descriptions and explanations of psychology and 
physiology, but does not become as such material for history. 
And still another line of separation has to disappear; the fight 
between the ‘ materialists’ and the ‘ idealists’ of the recent eco- 
nomical schools has nothing to do with the doubleness of psy- 
chological naturalism and real historical aspect. If the materi- 
ts claim that every occurrence among men is the direct or in- 
direct effect of economical causes, while the idealists consider 
other causes still which seem to them independent of material 
ditions, for instance, religious and patriotic emotion or ambi- 
n and love, both sides stand fully on the ground of psy- 
chology and outside of history. Those emotions of practical 
idealism are in question only as psychophysical causes and are 
thus material merely for a causal system. In the system of his- 
exists no causality. 
[fere is the point where even the historians themselves are 
ned to compromises which, at least in principle, must be 
rejected. Whether or not practically quite interesting reports 
of periods of civilization can be written by mixing the two 
ttitudes is secondary. Historians, we know, produced in 
earlier times their deepest effects by mixing history with ethics, 
but the philosopher at least must be clear that ethics is not 
history, and he ought to be still less in doubt that a causally 
explaining social psychology is not history either. As soon 
as it is acknowledged that we have, on the one side, an interest 
to consider human life as an object and thus to describe and to 
explain it, and that we have, on the other side, a logical aim to 
understand human life as subjective acts which can be only 
interpreted and linked together by will attitudes, then we must 
have the energy to keep the two systems separated. Each is 
gically valuable, each is therefore true, but if confused both 
become logically useless. 
We can say that Socrates remained in the prison because his 


Knee muscles were contracted in a sitting position and not work- 


-) 


g to effect his escape, and that these muscle-processes took 
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place because certain psychophysical ideas, emotions and _voli- 
tions, all composed of elementary sensations, occurred in his 
brain, and that they, again, were the effects of all the causes 
which sense stimulations and dispositions, associations and inhi- 
bitions, physiological and climatic influences, produced in that 
organism. And we can say, on the other hand, that Socrates re- 
mained in the prison because he decided to be obedient to the 
laws of Athens unto death. This obedience means, then, not a 
psychophysical process, but a will attitude which we must under- 
stand by feeling it and living through it, an attitude which we 
cannot analyze, but which we interpret and appreciate. The 
first is a psychological description; the second is a histor- 
ical interpretation. Both are true. They are, to be sure, not 
equally valuable for science, as that particular psychophysical 
process is not more important for the understanding of the psy- 
chological system than millions of other emotions in unknown 
nen, while that will attitude influenced by its demand the ac- 
knowledging will of twenty centuries, and is thus most impor- 
tant in the historical system. And yet. both are equally true, 
while they blend into an absurdity if we say that those psycho- 
physical states in the brain of Socrates were the objects which 
inspired the will of his pupils and were suggestive through two 
thousand years. 

A history which interprets subjectively and understands their 
purposes out of the deeds of men relinquishes, indeed, its only 
aim if it codrdinates these teleological relations with the causal 


explanation of human happenings from climatic and geograp! 


ical, technical and economical, physiological and pathological 
influences. The subject which is determined by purposes i 
free ; the action which is the effect of causes is unfree. In the 
unfree world there cannot be any action which must not be 
understood causally, and we have no right to stop anywhere in 
our explanation; the unexplained action means only an unsolved 
problem which is in no way solved if we seek for its subjective 
meaning instead of its elements and causes. In the world of 
freedom, on the other hand, it would be meaningless to ask for 
cause, as the objects then come in question merely as objects for 


the willing subjects and not as realities for themselves. The 
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realm of freedom is not made up of oases in the world of neces- 
sity; the reality of history is not spread here and there over the 
field of nature, but lies fully outside of its limits. The an- 
tithesis between psychology and history is thus not law and sin- 
gle event, but causality and freedom, and this difference is the 
ogical result of the ontological difference of the material, the 
one dealing with objects, the other with subjects. Both go 
methodologically the same way, considering the single facts 
from the point of view of the general fact, and both transform- 
ing the disconnected material until a perfectly connected system 
sreached. But because objects are understood by describing 
and explaining them, while subjects are understood by interpret- 
ng and appreciating them, the connection of the one system 

ust be causal, that of the other system teleological, and the 
general fact in the one field must be a law and in the other field 
the ‘vill relation of importance. As every subjective act can be 

bstituted by a psychophysical function of an organism in the 
world of objects, and as every object can be understood as a 

lue for a will, the whole reality can be brought without any 

ssible remainder under the one aspect as weli as under the 
other. History, in the real historical spirit, then need no longer 
fear that the progress of psychology can inhibit its functions, 
and the psychologist need not feel discouraged that his psycho- 

gical laws of history appear so utterly trivial to the historian. 
That which is important for psychology, that which is fit for 
constructing connections between psychological objects, has the 

ivilege of being indifferent for the historian, that is, of being 


unfit to link subjective will attitudes. Psychology and history 


ong as they consistently stick to their own aims. Each of 

em has thus unlimited opportunities for development. The 
processions of the great psychologists from Aristotle to Herbart, 
ind that of the great historians from Thucydides to Macaulay, 
can both have for the future an unlimited number of followers 

thout any quarrel, in spite of the naturalistic claims of our 
ige, which for a while was under the illusion that all is under- 


stood when all is explained, and that the historians should better 


become psychologists. 
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As soon as the difference of the two standpoints is rec - 


nized, light falls on all the special characteristics of the tv 
sciences. Now we understand why history stands so mn 


+ 


nearer to real life than psychology. Not, as it was suggest 
\ 


VA 


because history deals with single facts and psychology 


general facts, but because psychology deals with objects wh 
are thought as independent of the subject, while in reality 


so in history the material is acknowledged only in relation 5 


willing subjects. In real life we are subjects which must 


understood but not described; psychology starts thus at o1 
“43 Pk eee, Cee : = ' eo 
with a material which in its singleness is already farther av 


from reality than the material with which history deals. N 


we understand also why the substance of history has value 


us, while the objects of psy hology and of all naturalistic scie1 


are emotionally indifferent. ‘That is not, as it was suggest 
because the single facts are important for us and the gen 
facts indifferent; no, it is because the psychological objects, 
contents of consciousness, are thought as cut loose from the 


and thus no longer possible objects for appreciation, while 


historical objects are thought as in their relation to the attitu 


of the will. Now we understand also under which pring 
the historian selects his material. If we accept the view t 


e facts belong to history as such, it 1s arbitrarines 


all sing 
«ll Sitiy d 


T , | s 
e Napoleon’s battles and state acts but not his fli 


rtoty 
i 


chroni¢ 
and breakfasts, while now we understand how it is that this 
lection means the most essential part of the historian’s work, j 
it is the way to transform the reality into a system of teleol 
ical connections, thus dropping more and more the will-a 
which have no teleological importance for will-attitudes of ot 
subjects. Now we understand also why the language of t 
historian has so much similarity with that of the poet. The 


irectly antagonist 


torian, we have seen, has aims which are « 
those of the poet, as the poet isolates, while the historian, 
every scientist, connects his material. But the materials them- 
selves, the subjective acts, are common to the poet and the hi: 
rian. Where the psychologist encourages the reader to take the 


titude of the objectively perceiving observer, the poet and the 


torian speak of facts which can be understood only by interpreta 
J y DI 
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and inner imitation; they cannot be described by enumer- 
ng their elements ; they must be suggested and reach somehow 
e willing subject which enters into the subjective attitude of 
-other. Thus the means of both may approximate to each 
The poet and the historian may use the same methods 
iggestion to reénforce in the reader the subjectifying atti- 
de which is the presupposition for the understanding of the 
lated will-acts in the work of poetry and the connected will- 


in the work of history, while the psychologist has to adapt 


even his style and his presentation to the service of his objectify- 


y all). 
But we now understand and see in a new light also the rela- 
ns ol the psy chological and historical sciences to the norma- 
ve doctrines, to ethics, logic and awsthetics. As long as his- 
appears merely as a part of psychology or as long as 

ne is given over to single facts, the other to laws, all the 
rmative sciences stand without any inner relation to any 
ical science, those speaking of duties, these of facts. For 

e relation takes a very different form. We have seen that all 
orical sciences are systems of individual will relations and 


gelse. Onthe other hand, we have found that duty never 


ns anvthing but our own over-individual will-act. All the nor- 


native sciences are thus the systematic connections of our over- 


idual will-attitudes, our will-attitudes aiming toward morality 

id truth and beauty and religion. As the over-individual will 
, of course, thought as independent of the individual sub- 
ct, the connection which is sought cannot lead as it did in his- 
from subject to subject; as all subjects are presupposed as 
reeing in their over-individual acknowledgment, the connec- 
the scientific aim can then lie here merely in the systematic 
lection of our own over-individual purposes and their inter- 
etation. <A transformation becomes here, too, necessary in the 
rest of connection; each single will attitude must be linked 
is teleological system and must thus be transformed till it 
esents a crossing point of all the ethical, asthetical, re- 
us and logical impulses and demands. The normative sci- 
h 


‘sand history stand thus in the nearest relation to each other ; 


“7 


th are transformations of will-acts in the service of teleolog- 
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ical connection, only the one reconstructs and systematizes t] 
individual will-acts in us, the other the over-individual will- 


acts 
The relation between these two groups of sciences, the histor- 





ical and the normative ones, is thus perfectly parallel to the re : 
tion between the psychological sciences and the physical sci- 
ences, of which the one systematizes the individual objects 
the other the over-individual objects. The proportion—hist 
—stands to the normative doctrines, as psychology stands to | 
physics—is, indeed, true in every respect and in every con 
quence. We may consider here as our last word only on 
them. The historical development of the naturalistic scien 
shows the continuous tendency to take more and more of 
properties of the physical object into the psychological object j 
that is, to show that the apparent over-individual qualities of 
thing are qualities which depend upon the individual ; color a1 
sound, smell and taste, go over from the physical thing into t 
dea, and thus the whole manifoldness of our experience mo 
over into the sphere of ideas. In exactly the same way and led 
the same methodologicai motives, history takes more and m 
of normative duties over into its own field, and shows how t 
special Guules, the logical beliefs, ethical convictions, zestheti 
( s and religious postulates are the results of individu 

s under the suggestion of the individual groups of wi 
inf] ‘s. The absolute duties and beliefs and obligations ar 
ty is lost in our life as the colors and sounds 
sm¢ st for the physical objects. But the parallelism ho! ) 


for the end-point of this dev elopment too. Wemust deprive 
physical object of its colors and sounds, but we cannot give 
ad i 


»>truth that there isa physical object nevertheless, as the qu 


to which we project, with objective truth, our se1 


V 


+ 
+ 


‘as: all the naturalistic sciences would be destro, 


to give up this realistic conviction of physics. 


the same way we may take into the individual all the sing 
over-individual special duties of special nations and ages 
soc sroups, but the reality of the background of project 


we cannot give up. Whatever history teaches, the postulate 


the realitv of duties, of absolute values, stands firm. The ab 
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st lute duties may be abstract and deprived of color and sound as 
will- is the world of physics, but they stand and must last like the 
physical universe, and whoever in striving towards truth denies 
stor- the reality of absolute values and gives up the belief in morality 
rela- J and the belief in logic, thus destroys and undermines his own 
S\ ; endeavor to find the truth as logical thinker and to stand for the 
and truth as ethical man. 
i 
a. oe 
— 
ni 











A STUDY OF THE RELATIONS BETWEEN CER- ' 
TAIN ORGANIC PROCESSES AND i 
CONSCIOUSNESS. 


BY PROFESSOR JAMES ROWLAND ANGELL AND HELEN 
BRADFORD THOMPSON 


I. INTRODUCTORY. 

Circulation and respiration are the organic processes with 
which this paper is mainly concerned. An inspection of the | 
literature dealing with the relation of these processes to con- 
sciousness reveals a condition of disagreement among investi- 
gators, both as regards fact and theory. On the side of fact the 
discrepancies are gradually giving way before more accurate 
methods of observation and experiment. On the side of theory, 
however, the progress toward agreement is, perhaps, less notice- 
able. 

The thesis which we shall defend in the following pages 
is based primarily upon experiments undertaken by us some 
two years ago with the purpose of determining whether changes 
in the character of attention were accompanied by any regular 
alterations in the organic processes above mentioned. The 
formulation we have reached should, however, if true, be 
equally applicable to the observations of other investigators. 
This we believe to be the case, although the description of these 
observations is often too meager on the psychological side to 
permit a satisfactory comparison with our own work. Within 
the bounds of its pretensions our formula, if correct, will have 
the value of a centralizing, harmonizing principle for a mass of 
facts which, from many points of view, appear self-contradictory 


and unintelligible. 





At the risk of devoting a disproportionate part of our space 
to the matter, we shall begin by attempting a sketch of the 
more important of the relevant facts hitherto observed. So far 
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rm we adopt, and they furnish the best possible proof of 
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we are aware, these have never been brought together in 


cessity for some general connective principle. 


YPRICAL QUTLINE. 


vill be convenient to state first the factors in the processes 


i 


pne 


in changes of rate and depth, or amplitude. 


- consideration which have been thus far differentiated.' 


most striking alterations shown by the respiration con- 


The general 


the breathing also displays certain differences under 


conditions. 


Thus | 


yreathing in which costal or thoracic 


nts predominate may t ike on a more abdominal or dia- 


atic character. In < 


iddition to these changes, however, 


‘ mentioned alterations in the general rhythm and in the 


yn of the various constituent factors in the total respiratory 


Thus the 


rserated or may practically disappear. 


iil 


) 
oped 


oe] 


slight 


pause which follows expiration may be 


Similarly the pause 


ling inspiration may be altered in its relation to the total 


gain, as accompaniments of such changes, we may fi 
\g yaniments of such changes, we may find 


isual relation between the phase of inspiration and that of 


ion altered; the normal relation being that of a slight ex- 


f expiration over inspiration.® 


The more important aspects of the circulation, to which ref- 


ce is made in this connection, may be summarized as fol- 


(1) Th 


e rate 


and force of the heart-beat. (2) The 


in the walls of the 


blood vessels—constriction or dila- 


(3) The blood-pressure. (4) The amount of blood sent 


ent descriptions and illu 


strations of apparat 


PI us employed in such in- 


ns will be found in ‘ La Fatigue Intellectuelle,’ Binet and Henri, Paris, 

he technique of such apparatus has been carefully studied by Hirthle, 

Archiv, §3; also by Binet and Courtier, LZ’ Année Psychologique, 1895 
Langendorf, Physiologische Graphtk 

authorities question the genuineness of these pauses and regard 

las distinctly abnormal. Cf. Landois and Stirling, Physiology, p. 200 

I tmount of air breathed under various conditions, the amount of oxy- 

and the amount of carbon dioxide exhaled have all been studied with 

e, but we shall make no reference to these features, as the results at 

ot appear to bear in any essentials upon the considerations with whi h 

e€ immediate ly concerned see Speck, Phy S10 ovie des Menschlichen 

Leipzig, 1892 
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to the brain. (5) The amount of blood sent to the vis 
(6) The amount sent to the periphery. (7) The interrela 


between (4), (5) and (6). (8) The features of the car 


F ; : | . 1] ° il ° ] - lL F lotun } 

arterial OF ¢ apllary pulse: WUus nent or ampillude, snape, ( 
. i ae] I 

with special reference to its anacrotic or catacrotie chai 


istics. It will of course be understood that in this analy 
salient features in the circulatory process, no implicatio 
complete independence of the elements so distinguished 


an instant contemplated. As a matter of fact, some of the 


cesses do at times vary Irrespective of the action of othe a 


S rt — . ’ -11 7 bi ‘ 1 
these interrelations will be canvassed more closely later on. 


/ We may summarize the results of the various investiga 
as follows: ‘The dominant tendency of sensations of e 


+ 


kind is, accordin to the latest and most careful observati 


ao 
~» 


to produce a vaso-constriction in the periphery and an afflu: 


blood to the brain, The amount and regularity of these a 
ations probably depend on the intensity and duration of 
stimulus. Those investigators who find regular differenc« 
the organic processes as accompaniments of the algedonic 


of the sensation, would necessarily make an exception in f 


I 
of such sensations as are distinctly agreeable and productiy 
their experiences of peripheral dilations. The effects of 
a: the heart-beat. the for: — aiid daaaaail 
Sation upon Lii¢ 1eart-beat, the form of the pulse curve and 
re piration Varv too widely with varying conditions to pe 
. - - , i 
any generalized statement. But wherever a sensation br 


In upon a state of relative quiet and repose, so that a 
emotion or shock 1s pr duced, it ren rally produc es acceler 
of heart-beat and respiration, the latter being a trifle spas 
and often deeper. / 

Mental activity of the type illustrated by application 
mathematical computation, memorizing or re alling past ex] 
ences Is, When contrasted with conditions of greater repos 
companied by atHhux of blood to the brain. Under the condit 


of the ordinary laboratory experiment, such psychological 


Point 5) and (7) concern processes too inade juately investigated t 
mit ¢ \ det it I< ol 
As in the case of the re piration and for similar reasons, we make no ret 


to the observations upon the chemical changes attendant on alterations in 


various phases of the circulation Ct. Hermann’s Handbuch der Physiok 


‘ 
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mes show peripheral dilations. 
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ire sometimes productive of peripheral cons 
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PY . ancl 
ricuions ana 


Their effects upon the 








] = ar Arnall 7 hy? heavy > 
the pulse curve are equality equivocal, Dut tine re it 
. i 
. : . . a , 
reater regularity in increasing the rate of both neart-beat 
= ‘ 
niration. the latter as a rule becoming more superiicial. 
’ + y ’ ++ » t} +} ? 
tions ot every sol seem more etiective than Othe psy- 
, 
cal processes in producing increase of Diood In the brain. 
I I 
yotr t} al »eTY) tT be hy 2 thy TY) > 5 nIeNnt lrime 
istriction seems tO DC |t ir tn mos equent volun 
i 
+] varin} . lthoay | ) } 1ON im]! } 
n tile peripnel , althougn a Moanicatlo . Similarto that 
, ’ . 1 3 ' . : , 
ned under the head of sensation, has to be made 1n favol 
1 rsctiaators h ) ind opposite nh . log l expres- 
( LV 4 Lig’ «ttOn vil bikd b} if p74 i i “a 
77 J } | J r , 
r agreeable ana alsagreea 1e experiences. | ne same 
a : 
, , 1 
on has to be placed o the statement that acceierauion O! 
a — } eee 
nd respiration and incre ised depth ofr the iatler are ac- 
I 
iments OT all emotUuons. It 3 not possipte at present to 
definitely o1 tne changes mn tiie rorm ot the ul se Curve 
out injustice to earlier inves tors, it may b d that our 
wledee of the connections between con yusness and t 
sf ‘ ‘ ) } 4 t 
« S Wi1t1) 14 \\ CTC CoO ( l le Wi 1 Lilt 
1 yLutiol vy ¢ ervations, a in il ana ¢ yerimental, 
: , ‘ 
it it in p 1O1O l, Ang VLOSSO 
1° ‘ } } : 
ilt s investigation 1 iefly s nat las f 
\ l 1 mind t t the p 1O ca conditions in ed at 
sation. emotio ii app t t ental Cal ition 
tic rst the ct ncernit ( neg In VO ) 
{ Vily C\ Vr} KIN prod li I ~ | f} W Ol b] od 
, ft ised flow to t I changes 
Vv ¢ t | C1 ents a UI more irked than any 
‘ r ’ ‘ . ] 
\ 4 9 «a l ) ‘ ¢ hmowuonaAal 
mol noticeable mn ht 1 | 2) ynery Sieep 
— : : ' , 
panied ) a Wuitlit aw 1 Ol ‘elele! ym the Bag iJ m 12 
perat ( Gel ._ Dp. I ) 4 * l fa } wiéi 
interesting exceptioils to thi y n \ ¢ < vea 
ist of es i vhich tl tivity of attention distinct : edated the 
‘ noe Cf. Die I u ) 5 
uf d. Blutes im Mensch. Gehirn, p. 72 
auf d. Blutes im Men ch. Gehirn, p- 741 sti l I which are 
to produce awakening nevertheless result in circulatory alterations ¢ f 








ee J. R. ANGELL AND H. B. THOMPSON. 
spirations produce a decrease of blood in the brain, whereas deep ex- 
pirations cause an increase. The same thing is noticed in the uy 
limbs, but in the lower limbs the relations are exactly reversed, a 
which apparently depends upon the inverse pressure relations of 
thoracic and abdominal cavities, the walls of the one moving out as 


walls of the other move in.’ Superficial breathing produces practi- ‘ 


cally no effect upon the cerebral circulation. The plethysmogray 


changes are not distributed simultaneously over the whole of the bo 





Local changes of both blood pressure and volume occur.’ The chang 

in the volume of the brain generally precede the changes in the 
riphery and are, therefore, not to be regarded as on every occasion t 
mere consequences of such peripheral alterations.” The change in t l 


brain is also often observed to outlast the change in the periphery 
Moreover, the amount of such changes in the volume of blood in 1 
brain is much less than the contemporary changes often occurring 


the arm, for example, and of course much less, therefore, than t 


of both arms together.‘ Added to this is the fact that a decrease 





the volume of a limb is not invariably accompanied by an equiva! 
increase of the brain volume.°® The disparity is at times extreme. 
Upon the much-mooted point as to whether or no the blood sup; 
of the brain is controlled directly by mechanisms of its own, or i 
rectly through changes in pressure inaugurated elsewhere in the b 


1 


Mosso inclines to a positive opinion in favor of some neural proc« 





‘ intrinsic to the brain itself, chiefly on the ground of the apparent 
primary and independent variations in the cerebral circulation.® 
‘ 

the brain and periphery Several observers have confirmed these observati 
upon the effects of unconscious stimuli. Cf. Binet and Henri, ibid., p. 
Howell’s Physiology of Sleep, jouw? Experimental Med., 1897 

‘Kreislauf d. Blutes, etc., p. 133 For following statements see pa 12¢ H 
and 10f Cf. Marey, Circulation du Sang, for account of changes due to f i 
or abdominal forms of breathing 

2Cf. Bayliss and Starling, Jour. of Phystology, 1894, p. 1§9 ; 

} Die Temperatur d. Gehirns, p. 152 Mosso’s observations on change i 
the blo 1 pre sure do not lend themselves readily to a generalized state 
The « er i s of othe Inve igators to be mentioned later cover the g1 
more fully, and we therefore make no atte1 pt to epitomize Mosso’s wo 
this point. 

‘ Mas S que tions the accuracy of these observations Ile states. moreo 
that he has « \ eeded obtaining noticeable alterations in cerebral cir« 
tion in response to emotions, other psychi processes being inetfective I 
chow’ Arcnil I 2 

Die Temperatur d. Gehi: Pp. 147 


The researches of Roy and Sherrington point to the direct effects, 
, 
} 


chanical or chemical, of the metabolisms of the brain as sources, on some occa 
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[his is a convenient place to mention Mosso’s striking view, con- 


ol ed in part by other observers, that the cerebral circulation is after 
sic ot the matter of primary import in determining the phenomena of 
_ ‘ic activities. It might naturally be expected that if mere in- 


precondition of intense 








tcl ses, such increase of blood 
ry his . r ’ 1 
p! | be vy. This is not always 
1 , ‘ , 
be ise: Che activity of the atten- 
} } . . aan . ] ° ] . . ++} L, 
“S } 1 of consciousness In general is rather to be conne cted with the 
pe- fionina of certain nerves, which control those activities of the 
' , cells that are accompanied by psychic events. The appropriate 
t ’ 41 ) ’ 4 bd } } 4 
'¢ s that of the giand Ju as we find in the organs that 
ery 1] } ° 4 ‘ | 1 < f aati 
lux of blood 1s insuflicient, aside from the action of certain 
T } 4 ] 
to produce inception of their secretory tun ys, sO the brain 
. 1 4 } ; ty } 1¢ ] . 
) uire blood for the exercise of their peculiar activities, but the 
resence of blood is not alone an adequate stimulus to such func- 
i 
Cl | nine’ now to NI sso’s OOServations on the puls ana t] irt- 
: . : a 
ve find the following general principles. With the exception of 
| thm and the height, or amplitude, the peculiarities of the pulse 
@ ‘ 4) 1 ] +) ] 
; ire entirelv independent of the heart and find their explanation 
| - pee. Fe 1] } | . j 3 
“J 9 inginge conaltions of the various biood vesseis concerned. 
S¢ ' : . 
. I ms Detween the energy and irequency of the heart-beat are 
f : ‘ —_ . = , 
- vet delinitely Tormulated The heart-beat is ordinarily slowe1 
eep than at other times. Che pulse becomes anacrotic (Fig. 
‘ I 
\ wr ° T rt } ! { . +} ] 
5 L, cltlel Mi SSO il I poy ( i exercise, aitel hea ne i1¢ vessels 
i y . f — . . ’ ] t- } 
| I1¢ 14 } 1On Ot ompiete DNVSICAL ANG Mental Quiet, also as 
; + 1) - 
} esuit oF ! never. On the over Nana, int iCCc ual il¢ VILV IS aCe 
12¢ +7 ‘ ‘ ’ rm > ] ] y 
; inied by a catacrotic pulse (Fig. 1, B), which is also the form 
( rved atter a meal. Che anacrotic puise 1s not pecuilar to the 


st, of « latory control. Journal of Phystology, XI . Ci 
t ' ime Irchives de FP. i gie, 1893, p. 297. Glev has shown 

i 
| t ent ictivity the flow of blood to the brain is, as Mosso thought, due 
ituses than the heart Etude expcrimentale sur l'état du pouls, ete 

I I 

I Die Ermiidung, p. 195 ff ioreover, it does not appear that the brain acts 
i ptly or more accurately (within the limits of ordinary non-| holog- 
i i sof volume) when it is flushed with blood Patrizi has found the 
time at the height of undulations in volume very slightlv better than 


the lowest point of such oscillations. Cf. Patrizi, Arch: Psichia- 
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brain, but is found under certain conditions in other parts of the b 


1.} ] | 
| er 


tellective processes are accompanied by 1 ised force of the ] 

’ i c 4 P { : 1 ; 
beat, probably because of contraction of peripheral vessels neces 
sitating a greater power to propel the blood through them.’ Changes 

} ] a —— t -™ r ] 5 the recn} { 
in the heart-beat are not always resuits or Changes in the respira i 


for they occur independently of such changes. 


Anart from the changes already mentioned in connection wit 


circulation, iossos statements about the respiratory accompanin 
hi - aur l ¢ ‘ ss | es 
oft psychic processes are somewnat unsatisfactory. In his bo 
! I ; 


fatigue he says, that observations upon himself show that reve 
: } f 4 . ss } 7 s : 
accompanied by faster breathing than voluntarily directed train 


thou 





, 
aphraem te! 


y 
on) 


ht. When one does not attend closely, the di 


become quiet and the thorax makes larger but irregular movement 
In sleep the diaphragm is probably passive, but periodic changes occur 


under the effects of drowsiness. In an earlier work, however, he 
it is impossible to make any satisfactory classification of breat ) 


types as connected with mental ac ivitvy, and some of his diag 


, , . se : , 
certainly contorm but poorly to his formulation above quoted. 
i 
M. Féré, in his treatise on sensation and movement, gives the 
Gnite «tot nt ‘ +} { } ; ] th 
definite statement of antithe il PHysiolo il processes as the ( 
i 
: ‘ pig 
paniments of lore wie and disagreeable ¢ p 1ence respectivel’s 
“of — ‘ : - 
differs trom slosso 1n Tndaing ertain senso stimulations of emo 
, " 1s lead ] r ] f nail 
tone, Which cause dilations of the peripheral vessels, instead of cont 
I I 
° a : 4 1 f 
tions AAS well nown, he connects agreeable experiences ol 
I : t Ss may e verified rete ice to Krei iuf d. Blute 
yp. 52 
2Die Fi n ‘ 
Wie | | } 
>Die lemper: 1G Iso here are, however, certain well 
nized changes Int he Ss we in the blood pressure and \ 
whici ire adue to re piration ] t Ss cl r po ij ,r to ratio i 
what quicke the othe é i tl implit ot | t e¢ ome 
sma Bine nd He ri ibid.. | c e called attentio t similar 1 
mic cl >S ¢ if } or t ( or te torv 1 VE ent 
Die Er yr. p. 162 The des¢ ion of the « litions und 
these « ¢ {10 we ide 1 O 1 r e to pe itisfactory ¢ 
} + ; + 
son with the we or ¢ 4 ¢ I 
f , f | ' . 9 
4 K re i B et p. jo I ne ( liaritie 1 the f 1 
which e meet wn i calcuiatl ire proba vy due to the dist1 
abno1 il conditior o! ect 
Sensation et Mouvement, Paris, 1887. He uses the words ‘ exciting 
j 
ia — ' ] : "ree ] noat ff a 
aepressi In ead oO: reea i 1 i Gisa eeavik Dut HIs meaning see 
be essentially as ind ted. 
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kinds with such dilations of the peripheral blood vessels and with 
i ned tone of the voluntary muscles. Disagreeable experiences 
ids accompanied by the opposite conditions of peripheral con- 
" 1 and lowered muscular tone.’ He finds momentary intellect- 
tivity accompanied by momentary increase of power in the 
itary muscles. His monograph is too inadequate in its state- 
2 of details to warrant critical comparison with the more complete 
rations now at hand. It has distinct historical importance, 
vever. because its statements, like those of the next author we shall 
m, have been somewhat dogmatically incorporated in recent 

i tre tises. 
ee A. Lehmann, in his scholarly treatment of feeling, reports with 
fullness his observations on the physiological accompaniments of 
; ind disagreeable experiences. These agree essentially with 
‘ éré, but emphiisize the follow Ine far ts." Pleasurable experi- 
probably accompanied by increased amplitude of heart move- 
. 9 dis lgvree able ( xp rik nces by dec re ised amplitude ot these move- 
} ts and ordinarily by dilation of the deep-lying blood vessels. He 
oe iphasizes more explicitly than Féré the deeper and more super- 


of the breathing which he finds characterizing the two 

Probably the most careful, systematic and important experiments, 

ry, those of Mosso, are those conducted by Binet in conjunction 
we Henri, Courtier and Vaschide. However much one may take 
with their usually conservative seneralizations—and this is cer- 

tainly the least convincing part of their work—one cannot abstain from 


ssion of admiration for the shrewd ingenuity and foresight 


‘ Pres | tr ha ¢ lLeaiwr ! 6 
\ Which they ve executed their tasks 
; = in * 
\ | ( p 4 j 
: 
The « F s of P quoted by Binet et He ( cit., p. 194) 
x ¢ ( for an hour weakened t ver of the 
+ ] + 
cle re ome emotional ex¢ ¢ é | OlVe In 
( ‘ ( DO ( ¢ ed I the last ca ( ilter a 
{ t the ni a 
NT . 
i ¢ e d. MN ( Get isiebens, tr slated by B Ke Leipzig, 
4 
| ’ + 
I n 1 were Oo ned experi ents t Oo ve pers¢ Ss, 
7 ( tio Li Fé they differ in the ¢ inted 
— i 
é the re s of Mosso, and the re distinct t ce with 
( ( recent investigators, t to mention ¢ ow 
It will be convenie t 1 refer in connection with these aut! rst a certain 
to amount of the recent monograph literature, much of which is canvassed by 





ys + 
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They find that vaso-constriction of the peripheral blood vess 


the usual result of psychic activity of any sort, especially when t 


stant and demonstrable relation between agreeable and disagreea 
| 


rience he psychic side and va lilati id trictic 
periences on the psychic side and vaso-dilation and constriction 


follows relatively greater quiet.’ There does not seem to be any | 
physiological side. Pain has been observed to cause a dilation under 


certain peculiar conditions, and moderate pleasure has on sevet 
me : hea ar ied | rh sate "T*)} . es hoe 
casions been accom panier yy constrictions. ihe true psychic « 
sites from this point of view seem to be repose and activity with y 


ing degrees of physiological excitation as their counterparts. WV 


attention is vigorously fixed on a calculation, for example, tl 
sometimes a dilation, whose nature is not known, and sometim 


constriction of greater or less duration.* 


1This agrees with Mosso. See above. 

2Binet et Courtier, L’Anunée Psychologique, 1897, p. 87 ft., also p 
Binet et Henri, ibid., p. 92. 

Cf. also Patrizi, tbid. vista dt Freniatria, etc., 1897 We know t 


~~ ‘ 
articies only from reports 


Shields finds vaso-constriction of periphery with both agreeable and 


agreeable odors—/Journal of Experimental Medicine, 1896 





Dun as, iia, Tie Phil sophique, 1896, also 18 7 Dun LS investigatior 
mor d sane cases confirm in general the antithetical relations forn 
by Lehmann and others regarding joy and sadne ind the physiologic 
expressions of dilation, constriction, etc.; adding some interesting obsery 
on the ( hanging number of blood corpu cles ut der these co ditions He I 
cul s exceptions, however. 


Sewall and Sanford, studving changes of volume ir forearm under 





ous forms of electrical, mechanical and thern timulation, found that 
stimulations generally produced constriction, whereas weak stimulation: 
slight dilations after transitory constriction Journal of Phystology, X\ 


fe) 


> very interesting experiments of Howell on sleep, already refer 
to, furnish beautiful supplements to Mosso’s observations, and show tl 
normial sleep there is first a rapid decrease of blood in the brain, owing t 


in arterial pressure (chiefly in the periphery, it appears) with flooding « 


peripheral vessels. This is followed by a period of relative quiet, and then t 


ls undergo constriction and fit 


pressure gradually rises, the peripheral vess¢ 
awakening occurs. He regards the fatigue of the vaso-motor mechanism as 
inimediate cause of sleep. He is inclined to disagree with Mosso concer! 


} 


an independent vaso-motor mechanism of the brain. 


* MacDougall, in his article on the Physical Characteristics of Atte 


(PsycHoL. REVIEW, 3-158), practically agrees with the French observe: 


whom we are writing, as regards the volume changes here referred to. [ 


the head of ‘ pulse and volume changes’ appearing when attention is focu 


on a continuous sensory stimulus, he omits any definite reference to the sé 


. . , ; , * v* 1 
part of his paragraph title, so we cannot record his results. With what he calls 


5 i 
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Short, intense mental application—e. ¢., the solution of a 
tical problem exte nding over three or four minutes—almost 
1 reases the rate of the heart-beat.! After the cessation 
rk. this acceleration may continue, or there may be a reaction toward 


ird slowing of the heart-beat, when compared with th 


slower than the original one. Che effects of lone men 


me , , . 
<s well known, but there seems to be an increased tendency 


‘ 


nev to retardation during the later hours of the day and 1 


2 Tr. ° a , ° 
Inder increasing tatigue. motions of every kK 
4 ] + + 
t exception, produc crease 11 he rate of the 
re cases of pain and sadness hay een observed to pro 
I 


; ; , 
e heart, but also on the other organ nNrocesst Inder con 
w much more dependence upon the intensity of the et 








tax n + t 11” + ate ] 
ive Condition in u n tie q yas acres or dis 
, 
1 tte e ( I t cc Strictions and i I 11K 
t t | I 1 I hese ‘ qguiations ¢ el 
} ¢ } mente ¢ . t 
] ] Iie l é d l l O Caicu ( reca 
ce 1 ¢ ed r se 1! re ons 





] + i i? y ‘ +4 ‘ rs _~ * 
i 1 Sé S C1OS¢ ¢ ed 1 Its » the ail u i € 
| t ] t +} i} ¢ 
I ( 1¢ Ll € Cl r¢ ¢ ‘ 1m € se LHe T ¢ 1 force 
} 4 
+ } r+ . ; ’ } } 
¢ t where excessive aco ! etter ma e prow ced T} ( 
cal exercl pe ps, aue ore I € ite!) Oo t ati 
which Mare s shown ma vy merely mecl cal me 











intary 
witl 
l y 
int 
s with 
£ 
‘ { 
It S 
would 
ory of 


( tne g 1 o! ere mec nical ex ylar tic Ss, aecre 
it Is p? ible we have here a direct nervous « trol > La Fatigue 
155. Mentz finds (Cf. ibid., pp. $3, 95, 101) that litory stimull 
1er Noses Or tones, pro ce at first slowi of the Pp Ise 1 the g 
ing. Changes in intensity show the same result, the ickening 
tt point where the stimulus becomes disagreeable With invo 
n acoustic stimuli were found to produce slowing ith v tary 
icKkent! of the pt ( M Dougal ibid.. pp. 162 69) obtaine 
5 I = 1} ) 
ry percept ial atte 10 increase Of heart rate with c { US § 
t Ing OF higures on t f cases « i 
it re rted \ ot these i 1 to | d themse 
to rmonious incor ati vat S 1 hyt 
1 his fellow workers. They wn o vat 
Che capillary pulse m ilmost thes i 
iggested that this is due to in If true, t t 
o presenta rather troublesome a vell’s int ting the 
lsewhere referred to Cf. Binet et Henri, /o f., p. Of 
binet et Courtier, LZ’ Année P. lo 4e, 1897, pp. 1 5 ( 
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] 


Mental work when intense shows a tendency to alter the form of 


the capillary pulse curve by decreasing its amplitude and with some = | 


persons rendering its angles blunter, while the dicrotic may mov 


ward or shrink. With others there is instead of this a distinct ¢ 


} 


phasizing of the dicrotic and no noticeable decrease in angularity. / 
Conditions of quiet and repose are ordinarily accompanied by a pulse 
of large amplitude with clear dicrotic. It is possible that a classifica- 


he basis O 


tion of the emotions may prove to be feasible on the 


changes of the pulse, but this is hypothetical. 
The blood pressure probably rises under every mental excitation, 


whether the occasion be attention to a sensation, to a calculation o1 


an emotion.” Nor does the nature of the emotion apparently aff 


the fact of this rise, although it may show a difference in the d 


of the latter. 
The rate of respiration is increased by mental work of every | 
j 


both the expiration and the expiratory pause being shortened, em 
) tal 





producing an increased amplitude in the respiratory curve, mental 
culations and the like producing more superficial breathing, with 
crease of amplitude in the curve. Occasionally sadness produ 
slowing of respiration.* The effects of emotional states are, however 
relatively irrecular. 

1Gley (ibid. ) finds mental work incre the amplitude of the caroti 
and accentuates the dicrotic Binet et Il i (ibid. ». OO tt., also 113 
ff Binet et Courtier (ibid pp. 30-65 Physical exercise of a violent 
seems to lessen the a plitu e€ ol he pulse and to diminish the clearness of 
dicroti 

Kiesow’s observation (Philos. Studien, 1895) that changes in blood 
sure a roticea mniy 1 co ection wit l clive p chic conditions i 
cised on the gro ind of inadequate technique 

> Binet et Henri, ibid., p. 156 ff. Binet et Courtier, ibid., p. 65 

Delabarre (Revue Philosophique, Vol. XXXIII., p. 639 ff. ) found that per- 
sons who naturally breathe rapidly show relatively little cffect on their re 
tion when their attention is engaged; but persons who ordinarily br 


lisplav a distinct tendency to acceleration of respiration when ¢ 
cising their attention, the acceleration seeming to bear a general relatior 
the measure in which the attention is exercised. 
MacDougall (ibid.) found that with perceptual and sensory attention tl 
are generally increased rapidity and superficiality of respiration. The lor 
spiration and short expiration of sleep and relaxed inattention give way 


} 
1 


lengthening of the time occupied by the second factor and shortening of 
time of the first. The effects on the respiratory pause are ambiguous. ( 
lation produces the same general chinges found by the French investigat 


Recall of past events, wien tinged with emotional excitation, is productiy 
great irregularity of amplitude and form, although the increase of rate 1s 


observed. 





SSSES AND CONSCIOUSNESS. 43 


tigators have been relatively less inter- 
ylogical conditions upon the voluntary 


+ 


ainiy atfects the muscles, Dut the ettects 





em- , ” ' , . . = : 
differ, depending on the length of time devoted to the psychic process 

rity Hi 
!on the presence or absence of an emotional tone in the experi- 


the | HI. THEORETICAL CONSIDERATIONS.’ 

1@ investigations which we have 

been reviewing deal with two separate problems. The first 
l 


lem concerns the differences in circulation, respiration and 


oe a ea ee ae Ne +3 
muscular tone which characterize the antithetical affective con- 
Cc 
ditions denominated respectively agreeable and disagreeable. 
ye ’ 1 } . } " thea lifferences stactar | r tha > 
e second has to do with the altferences manifested Dy these 
ee ee Pe ee em Spe ; ee en Sa 
ns physiological activities under the various typicai psychol ical 
|. conditions, ¢€. @., Sensauion, intellection, etc., and more espe- 
lo ss a eR I fe ee Se aS ee e h 
1 de- ciaily with the differences distinguishing the affective from the 


. n -anvective proc esses. It Is Unnecessary to emphasize the lac k 


any established general principle of correlation for the re- 














f these various Investigations, much less to dwell uy 
ry venehe can wei © Lease 
( ments 1n regard to aetaus. 
+ q 1 + Ty; * ’ 
type MI 1 In gencral the breathing tends to follow the rate of the pulse 
' re ¢ ove. The strong tendency of heart and respiration to change rate 
tove er and 1n the same direction has been noticed repeatedly The timate 
I 5 
' torre thea "11 + . | ynien " 
Nrece Ire of ne connecticL 18 unknown 
‘ ehmann’s interesting observations (PAzlos. Studien, Vol. IX.., p. 66) on 
t ‘tuations of attention and the different phases of respiration seem to show 
? ? , ” ; . * | + 7 77) . we : 7 } 1 +1, * . ‘ — 
ent of completed inspiration, when the volume and pressure of 
per t he brain areat a m is most favorable for mental activity 
; 
a 
W 
cer 
. es 
yt \ 
. 
‘a , 
i O 
, , T 
7 
. r xes 
ti 
: T — } , ’ ° "1 ° rer . ee ot 
ve of .0gically and chronologically, Section IV. of the paper dealing with our 
, I a4 
till ¥ xperiments should precede Section III , for the views defended here 
3 I 
he observations therein reported he present order is adopted in the 
¢ revity and cle ess in presentation 
% 
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' 
If we knew the precise significance in terms of organic 1 
tabolisms of such processes as constriction and dilation, we mi 
hope to build up a theory on the basis of such knowledge. Up. 


fortunately, this is not the case. Furthermore, we have 
that various observers have failed to note any uniform con: 
tion of these processes with pleasure and pain, in which condi- 
tions the ‘ vitality ’ theories would find the reflection of org 
wealand woe. We find ourselves thrown back then upon 
general view of the organism as a whole, if we desire a 
ciple of interpretation for the phenomena concerned. 

Such a view is offered us by the ordinary evolutionary d 
trine, which finds the essential problem of the organism in 
adapting of itself to an environment. This adaptation n 
involve on its physiological side metabolisms of various kinds 
which katabolisms and anabolisms must sustain certain 
definite relations of dynamic equilibrium, provided the lift 
cess is to be subserved. 

If we make reference to any one region or to any one 


cess, the exact relations of these antithetic metabolisms must 
constantly changing. Slight excesses of wastage at one | 
and one period will be offset by repair at a later period. ‘I 


variations from equilibrium must in conditions of health bet 


tively insignificant, in order to permit of elastic response 
demands of the total environment. Moreover, these adapt 
processes must be constantly in progress and must accom 
j the psychological conditions called intellective quite as trul 
those called affective. Having regard, therefore, to the 
various circumstances in which the organism is called uy 
respond to changing stimulations, it seems at least possib! 
the regularity with which these metabolic processes prog! 
rather than the presence or absence of any one feature in 
process, should be the most characteristic expression of 
total organic condition. Certainly the presumption that a 


} 
} 


1 its multiform phases sh 


chological process like pleasure 1 
regardless of its concomitant mental conditions, be accomp” 
invariably by a single physiological process like dilation, 
plies a simplicity of structure and function in the psycho-p! 
ical organism and a constancy of organic and environme! 


conditions which probably do not exist. 








iy 


lent 
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} 
In view of such considerations our experimental observa- 
tions lead us to believe that the changes in circulation and res- 
niration which accompany alterations of consciousness can be 
| ; mulated in terms of attention as follows: 
When the attentive process runs smoothly and uninterrupt- 
edly, these bodily activities progress with rhythmic regularity.’ 


Relatively tense, strained attention is generally characterized by 
more vigorous bodily accompaniments than is low-level, gentle 
relatively relaxed*attention (of drowsiness, for instance) ; 
both agree, so long as their progress is free and unimpeded, 
elative regularity of bodily functions. Breaks, shocks and 
il-codrdinations of attention are accompanied by sudden, 
changes and irregularities in bodily processes, the 
int and violence of such changes being roughly propor- 
tional to the intensity of the experience.’ 
n order to make clear the application of this hypothesis to 


the facts at issue, we must analyze briefly the mental conditions 


concerned with reference to the attention. We skall need to 
consider the following: (1) Emotions of various kinds. (2) 
Sensations both feeble and intense, both expected and un- 
expected, both transitory and continuous, both agreeable and 


disagreeable. (3) Intellective processes involving memorizing, 


recalling and reasoning in the narrow sense, ¢. g., mathematical 
calculations; also revery. 

Now, emotions represent psychological conditions of great 
nstability. Especially is this true when the emotion is profound. 
The necessity is suddenly thrown upon the organism of react- 


> 


prevent tedious repetition we shall hereafter, except when otherwise 


e the phra es ‘ bodils activities,’ * bodily processes,’ ‘ functions,’ etc 
¢ ition and cir¢ ition 
It will be remembered that the fundamental antithesis found by Binet and 
orkers is that of mental activity in general as against mental passivity. 
t \ ( l iny one phvsiological change like vaso-constrictio1 
sed rate of respiration as a criterion of the psychologic il conditior 
meat to imply, even tacit]: _ that no single change of suc cha ter 
y constant companion of any one psychological procs , like the 
ver, for instance We simply emphasize the apparent ce of 
itl irl ] index of more than one o two s 
cha es as e formulate then ippear to be constant fo ( 1] 
I experimental portion of the paper will bring this int out more 
i t t t 5 ” I 
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ing to a situation with which it is at the moment able to ¢ 
only imperfectly, if at all. The condition is one in which 1 
mal, uninterrupted, codrdinated movements are for a ti 
checked and thrown out of gear." Equally spasmodic and 
terrupted is the activity of attention. It may on the other | 
be asserted, in opposition to this view, that never is attention 
monopolized and completely absorbed by a situation as in 
case of a deep emotion. But this is to overlook the catacl 
mic change at the outset of the emotion, as well as the violen 
recurrent rhythms with which the situation is surveyed.’ In 
strict sense does the attention ever delay long with absolut 
one phase of an idea,’ and by so much as the profound en 


tions are more intense than the ordinary experiences of life, 


Moreover, affective conditions of every kind show their 
finity with the emotions by a similar instability of attent 
This instability is far less with agreeable experiences than 
disagreeable ones. This may be connected with the fact, n 
much of by some psychologists, that pleasure represents 
dency to persist and pain a tendency to change.‘ It ca 
mind also the theories of pleasure as associated with normal 


moderate activities, and pain as associated with excessive 


ties. But whenever the experiences are very intense we m 
Cf. Dewey, ‘ Theory of the Emotions,’ PSYCHOLOGICAL REVIEW, ‘ 
d Il 
It may at first sight appear that, however fairly this description app! 
the more tempestuous emotions, like anger, it is seriously defective wl 
plied to some of the semi-morbid phases of grief and depression. Wai 
the justice of the criticism of.this characterization of the play of attent 


the depressive emotions (we think the apparent difference of opinion rest 


confusion of attention toa topic of thought with attention toa single ima 
may simply reiterate, that our observations indicate that the bodily cl 
run parallel, as regards their regularity or irregularity, with the mode in 
attention proceeds. In general the emotions show a much disturbed cor 
in this particular. But for us this is more or less of an accident, and ou 


tention would be in no wise affected if emotions showed a precisely c 
“1 attention also changed its characteristics. 


rin. of Psy., Vol. I., p. 421. Ribot’s Psychol. of Attent 


condition, provi 
> Cf. James, 
- 


presents a thoroughgoing account of 


] 
P 
attention as ‘monoideism.’ ‘The e! 
of neural fatigue would forbid any long-continued dwelling upon litera 
idea. Cf. Hylan, ‘Attention,’ Monograph, PSYCHOL. REVIEW, 1897. 
‘Stephen, Science of Ethics. Horwicz, Psychol. Analysen. 


5 Spencer, Prin. of Psychology. 
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he moment of their initiation at least, with relative instability 


ttention, though the continuance of this instability is incom- 


trably more marked with the unpleasant states than with the 


a 


nt ones.’ This is tantamount, of course, to saying that 


le distinction is relative. 


The different conditions of attention under which sensations 


be experienced vary rather more widely than those of 
tions, so that if we had regard only to the fact of the pres- 


LIS, 


a) 


nce of a sensation, we might fallaciously assume a uniformity 


conditions which does not exist. What we have said of af- 
= mnrclstert 7? ve ral ; t] > E479 are pyre } .. ld 
ve condiuons 1n genera » IN tne pre vious paragraph, nolids 

ually true when these affective experiences have a sensation 
their basis, and need not be repeated here. 

The distinction between expected and unexpected transitory 
tions is one of considerable import for our interpretation.* 


the more true the more powerful the sensory stimulus 


1S 


gonilicant aS such stimull 


ved. It becomes relatively ins! 
ach the limen. The effect of an expected sensation upon 
ntion will, if the sensation be not so intense as to peeduce 
K, nor so feeble as to require excessive effort to detect it, 
e securing of a slight strain of anticipation, with at times a 
vhat definite relaxation when the sensation is felt. On the 
‘the play of attention is relatively free and unimpeded. 


en the stimulus is so faint as to require great concentration 


iy get more irregularities, owing to the fluctuati 


ns of at- 
= 2 
. , 


ion from fatigue, distraction, etc. But still the conditions 


relatively stable. With the very intense stimulus, whether 
xpected or not, there is sure to be something approaching shock, 


1 
} 


d with this the introduction of a distinctly disagreeable affec- 


Ward’s formulation of pleasure and pain in terms of the effectiveness of 


ention has much that is allied with the view we are presenting. It does not, 

ver, seem to do full justice to the neutral-toned consciousness of moderate 

‘tual labor, where attention is apparently exercised with distinct effec 
eness. (Cf. Ency. Brit., article ‘Psychology.’ 


The conditions involved in expected and unexpected sensations approxi- 


te closely those of voluntary and involuntary sensory attention (cf. Mentz, 

The so-called cases of involuntary sensory attention are such as occur 
n a stimulus succeeds in breaking in upon a condition of mental pre-occu- 
tion, whether one be engaged in intense thought processes or in some of the 
is forms of revery. We cover both these cases, but do not use this 


ninology, 
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tive condition, whose consequences we have already canvass 
Indeed, a sensory stimulus of very moderate intensity may 
unexpected, produce this shock in a rudimentary way, and 
more violent disturbance to attention is the principal difference 
noticed between the expected and the unexpected sensat 
With many unexpected sensations this shock may practically 
disappear. The process going on at the time the stimulus is 
given will determine in large measure its effectiveness or i 
effectiveness in producing such shock. 


{ Sensations which are continuous, provided they be not 
intense, produce conditions of attention which are relatively reg- 
ular and stable. We speak here of the cases in which atten- 
tion is intentionally fixed on the sensations. If continued | 

we shall get rather definite fluctuations of attention, but tl 
need not be violent within any ordinary limit of time. Sor 

or later we should meet total collapse of attention, preceded 
the phenomena of mal-coérdination that accompany fatig 
Continuous sensations, which are not made definite object 
attention, produce very various results, sometimes being 1 
tively ineffective and at other times seeming to modify mat 
ally the attentive process. The psychological conditions 
volved appear too ambiguous to warrant laying much stres 
these cases." A series of very intense sensations, or a re 
continuous sensation of this kind, will produce, as in the « 


of the transitory sensation, distinct shock and its disturbing « 





sequences for attention. 
From the standpoint of attention the intellective processes 
involved in memorizing and in simple mathematical calcula 


have much of affinity with the continuous sensation and rep! 
sent relative stability and regularity. If the task becomes 

confused, as it may when one is required to multiply ment 

one three-place number by another, then we may meet w 
breaks and irregularities in attention. Moreover, we shall ott 
find that such experiences are accompanied by a slight feeling 
of anxiety and distress, springing from the interest in ac 


Cf. Mentz (ibid The chief difficulty in these instances arises from 
tempting to apportion the responsibility for the changes observed between 
existing mental processes, into which the continuous sensation is su pos 


times to inject itself, and the sensation itself. 
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d ng the work promptly and correctly. Where this element 
to any degree, we may look for the characteristics of 

yn. Indeed, we may properly remark in this connection 

ice t under ordinary conditions these processes, which we are 
ng separately : necessarily overlap one another at times. 

1h mental application in the case of the intellective processes 
is sually to problems received from sensory sources, visual, au- 
,etc. The sensations impinge upon already existing aftec- 

| intellective conditions, and emotions are, with the best of 

ns on the part of the experimenters and subjects, likely 

5 trude themselves in some measure upon all the processes 
al ed When the attention is relatively strained and tense, 


tthe greatest stability and regularity, if the task in hand 
liflicult enough to be successfully carried forward at the 
which new asnects of it open up. Thus we may obtain 
regularity of functioning, if series of problems in addi- 
multiplication are presented at just that rate which per- 
heir most rapid solution, avoiding on the one hand unoc- 
leisure between the problems, and on the other hand 
time for completing them. 

e cases in which one attempts to recall past events show 
ble variations, depending on the nature of the subject- 
recalled. Verbal material which has been learned by 
iy be recalled under conditions of great stability and 
ty of attention. Events, on the other hand, may or may 
recalled readily, and if they do not come to mind easily 
get more or less instability of attention, the results de- 
ron the amount of effort put forth. Such processes are 


ly prone to take on emotional coloring with its tendency 


every, in the proper sense of the word, represents’ fre- 
a high degree of free and regular play of attention, 
pted now and then by the emotional suggestiveness of 


ns ject ol thought. When revery passes over into drowsi- 


ttention becomes much relaxed and functions on a low 
iIntensit but sf ‘ule ++} ide hle dacraa 
ntensity, Dut yet as a rule with a considerable aegree 
thness. Individuals vary vastly, however, in the nature 


revery process. 
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If we turn now and arrange our psychological conditio 
a hierarchy representing increasing stability of attentio 
shall obtain something of this kind: (1) The profound « 
tions, presenting sometimes an appearance of stability, but 

here distinctly of the abnormal, paralytic type. (2) The 

violent affective conditions, certainly the disagreeable and 
ful experiences, less confidently the instances of extremely p!| 
urable experiences. (As has often been mentioned, it is 
ceedingly difficult to produce very intense pleasures uw 
laboratory conditions.) (3) Cases of transitory and relat 
superficial emotions (including cases in which emotional 
citement occurs, although the conditions are ostensibly tho 
intellective processes, ¢. @., recall of past events) interming 
with responses to unexpected sensory stimuli of moderat 

tensity and brief duration. Expected sensations, if relati 
intense, also belong in this class, together with many agre 

sensory experiences. (4) Cases of continuous sensations, 
regularity being greater in proportion to the effort mad 
attend and being, perhaps, greatest with relatively weak 

sations. Mental application, as in the case of mathema 
calculations, when execut:d under the most favorable condit 


as above described. Many cases of non-emotional rev 


The revery of drowsiness differs in its type of regularity f 
that manifested by application to a problem, in that one is 
companied by the phenomena of relaxation and the othe: 
those of greater organic excitation. But both are relati 
stable.’ 

This brings us to a consideration of our experimental 
terial. After a briet description of the conditions under w! 
we have worked, apparatus, etc., we shall proceed to show |! 
radically the physiological accompaniments of apparently 
ilar psychological conditions may vary from time to time, 
pending on the manner in which attention functions. It sh 


It will be understood that this classification pretends to nothing 
rough suggestiveness of the relations these different processes bear to o° 
other when attention is employed in this way for connecting them. 1 


14 


to 


have served its purpose if it brings out a few salient relationships, such, { 
umple, as the community of certain sensation processes with intellective 
ditions and that of certain other sensation processes with emotion. 
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understood that we dogmatically deny any constancy of 

ses aside from the form of constancy we emphasize, al- 

ivh such constant conditions are rare. We simply maintain 
, t from our observations the only feature which appears es- 
ly constant under ALL PSYCHOLOGICAL conditions is the 

par tive stability and instability (of the dynamic type) which 
| organic activities manifest in connection with the different 
: cesses of attention. We have stated this previously, but 


neat it to avoid confusion and misunderstanding. 


i ow IV. Rerport or EXPERIMENTS. 


lhe experiments which give rise to this paper consist of two 

ig vy complete series of tests taken from two different subjects. 

extended observations upon a number of other subjects 

e tended to confirm our confidence in the general position 
adopt. 

The curves showing circulatory changes are all capillary 

f e tracings, taken with the air plethysmograph invented by 


si ilallion and Comte. The air plethysmograph was adopted in 


preference to the water plethysmograph, cardiograph, or any of 
nethods of taking the arterial pulse directly, because of the 

reater delicacy and accuracy with which it cegisters slight varia- 
i ns in the form and amplitude of the pulsecurve. The plethys- 
graph was connected with a Marey tambour, writing in the 

linary manner upon a smoked drum. After a somewhat ex- 
\ led series of experiments upon technique, the most advan- 
us bodily position, adjustment of the plethysmograph, 

ty of rubber and length of pointer for the tambour and 

tive position of tambour and drum were adopted and _ pre- 
ed throughout the experiments. Careful tests upon the 
§ uracy of the instruments have convinced us that the curves 


be relied upon for recording the direction of changes in 


ume ot the blood in the hand, in the rate ofthe heart- 
ne ; , 

and in the torm and amplitude of the capillary pulse. 

he conditions adopted by us agree substantially with those of Binet and 

workers. The fact that a few of our curves are to be read in a different 

n from the others arises from a temporary reversal of the drum, which 

» effect whatever on the curves, although we regret the lack of uniformity 
r appearance. 


! 
rtay 








THIOMPSON. 


7. B 


ANGEI.L AND 


R 


DA [V 


NN Nh 
Why NNR se ecdiadl NAN Wy 


Wy TOY 


ibaa Ny, 
iY 


WT ‘ 


NAVAS NEATAUNAVaNINaEAUANSUD 





VV | sien 





Wy AK} 
WN 
x 


Wy vA ANN 1M 
wll 


V UV YUU 





PION 


ANA 


EXPI 


| 





ORGANIC PROCESSES AND CONSCIOUSNESS 5 


w 


hsolute measurements of the curves of one day could not, 
er, be compared with those of another, since slight 
in the adjustment of the plethysmograph or of the tam- 
oduce slight alterations in the absolute dimensions of the 
\ modified form of Bert’s respirator was used for re- 

¢ the breathing curves. 
e emotional experiences of this series of experiments 
spontaneous emotions arising from the subject's own 
its when left to himself. The most noticeable effects of 


nal states upon the bodily processes are the sudden, 


nt changes and irregularities produced. The vaso-motor 


are the most evident of these changes, although marked 


curves occur. In Plate I., Figs. |. and IJ. show char- 


_ 


stic cases of violent emotion; Fig. III. is an example of 


of the milder emotions, embarrassment. 


“( 


Ch 


ry 


+ 


L¢ 


is in the case of the emotions, where the agreeable and 
eeable experiences are most intense, that we should ex- 


» find the most marked and constant correspondence of 


‘able states with one set of physiological processes and of 


, 
} 


iwreeable states with an antithetical set, if any such relation- 


xisted. But our curves show not the slightest evidence of 


an interconnection. None of the various factors involved, 


-motor level, rate and amplitude of the pulse curve, posi- 


nd emphasis of the dicrotic notch, or rate and amplitude of 


breathing, changes uniformly in one direction for agreeable 


ba] 


eriences, and in the opposite direction for disagreeable ex 


ences. No doubt cases occasionally occur where some 


ilar connection of the kind mentioned is found. But it is 


isional and not invariable, in fact probably rare. Almost all 


} 


to ¢ 


emotional experiences, whether agreeable or disagreeable, 


duced vaso-constrictions. This agrees with the observa- 


t 


at the Sorbonne and is what Mosso’s work would lead 


‘xpect. Figs. IV. and V. (Plate II.) are examples of an 


r 


easant and a pleasant anticipation respectively, experienced 


Binet expresses a greater confidence in the comparability of curves taken 


ferent sittings than our experience has led us to feel. But, as the matter 


ly one of skill, he is doubtless justified in his assurance 
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1e same subject at one sitting. Both cause violent vaso-con- 
ns. The most important exception to this rule is the fact 
with one of the subjects, laughter causes a slight, sudden 
-dilation (see Fig. VI., Plate II.). 
\t first sight the vaso-dilations due to laughter would seem 
a contirmation of the theory that agreeable experiences are 
mpanied by dilations of the peripheral blood vessels. But 
re are several facts which take away the value of this evi- 
In the first place, the vaso-motor change seems to be a 
condary eftect of the sudden spasmodic change in the breath- 
Of course, the spasmodic breathing of laughter is an es- 
tial factor in it, and it is impossible to separate the secondary 
motor changes due to breathing from those accompanying 
feeling of amusement in laughter. But the character of the 
dilations seems to run parallel with the breathing changes 
‘than with the feeling of amusement, which does not, as 


ery one knows, always correspond with the heartiness of the 


ughter. A hearty laugh, causing sudden, violent changes in 


breathing curve, is accompanied by the sharpest and most 
rked vaso-dilation, while a smile or mild laughter causes 
h slighter and more gentle changes in the vaso-motor curve. 
contirmation of this view, we have one curve from this same 
bject, in which mere feeling of amusement, unaccompanied 
any of the breathing changes of laughter, produced a slow 
»-constriction (VII., Plate II.). But more important still, as 
trary evidence, is the fact that, in the case of the other 
ect, constriction and not dilation is the most marked vaso- 


tor accompaniment of laughter. VIII., Plate III., shows char 


cteristic laughter curves for this subject. They display slight 


ial dilations followed by marked constrictions. In this case, 
, the amount of the vaso-moior change is in general propor- 
nal to the amount of the disturbance in the breathing. But 
in one subject spasmodic breathing should have vaso-dila- 
as its concomitant, and in another subject vaso-constric- 
is a mystery. Tlowever, the facts show that the dilations 
iughter in this case can not be taken as confirming the 
ry that vaso-dilation accompanies pleasant experiences. 


rreater or less 


( 
> 


rhe amplitude of the pulse curve shows a 
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decrease for both subjects in almost all of the emotional « 


ences,whether agreeable or disagreeable. There were, howevye; 


a few cases of increase of amplitude. The great irregula 
amplitude during emotional experiences is a more uniform { 
(See Figs. I., I[., II. and IX.) The rate of the heart-b 
sometimes increased ox an average, sometimes decreased, ar 
sometimes not changed at all. Increase of rate is muc 
most frequent occurrence regardless of the quality of the emoti 
but all of these changes take place during each of the two g 
emotional states (compare Figs. I., rate unchanged; II., rate 


creased; III, rate both increased and decreased; and X., rate 


creased). But whatever the average change of rate may 
more uniform and, in our opinion, more significant featur 
spasmodic irregularities of the rate characteristic of curve: 
responding to emotional states (compare Figs. I., II., III., [\ 
V.and X.), a feature strongly indicative of the general ply 
logical instability of emotional states for which we are conte! 
ing. The changes in form and position of the dicrotic not 

as erratic as the amplitude and rate changes. The not 
sometimes raised, sometimes lowered, sometimes emph.: 
and sometimes flattened, with entire disregard to the att 
tone of the emotion. 

The breathing during emotional experiences shows no gr 
uniformity in direction of change than the pulse. All the 
tions of increase and decrease of both rate and amplitude of | 
breathing are found accompanying both agreeable and 
agreeable experiences. In the more violent emotions (see Figs 
I. and II.), and, of course, in laughter, the breathing bec 
very spasmodic and irregular as to both rate and amplit 
The lesser emotions show smaller disturbances (see Figs. I\ 


and X.), while some of them show no change at all (see Fy 


1The emphasis and position of the dicrotic notch vary greatly in our 

ferent curves. This is no doubt largely due to the fact that the 
notch varies so greatly at different times of the day and under different 
tions of nutrition and of activity. (See Binet and Courtier, Z’.4” 
chologique, 1897, p. 10.) It may also be due in part to slight differences 
adjustment of the instruments at various sittings. But, since our con 
are based upon immediately successive changes in the form of the cury 
this is a matter of no moment in the present case. 
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IX). The breathing, then, at least in the case of the m: 
lent emotions, shows the same functional disturbance whi 
already been shown to be characteristic of the pulse cur\ 
According to the psychological analysis of the states k 
as emotion, sensation and intellectual application, whi 
offered in the preceding section, we found that, when cla 
with respect to the stability of the attentive process in\ 
sensation occupies a middle range between emotion and n 
application. It was also pointed out that the term sen 
covers a great variety of experiences, some of which 
closely upon emotional states, while others approach the int 
lective conditions. If the hypothesis is cérrect, that the degr 
of stability of the physiological processes runs parallel with t 
degree of stability in the attentive process, we ought to find 


general the curves for sensation showing less disturbance | 


those for emotional states, and more than the curves for 
| 


ectual application. Moreover, we ought to find the curves 1 
resenting sensation varying from curves approaching the e1 
tional type to those closely resembling the type of intellectu 
application, according to the quality of the sensation as regard 
the functioning of attention. This is exactly the relations 
which a study of our curves reveals. 

Figs. XI. to XVI., inclusive, are typical curves of sensor 
stimulation. The first three of the set are taken from on 
ject, and the last three from the other. A comparison ot 
curves with the preceding ones of emotional experiences 
with the succeeding curves of mental application (Figs. XAXV] 
to XXNI.) will show that the vaso-motor shifts for sensory st 
are not so great as those for emotional experiences, but are ! 
greater than those in the mental application curves. The 
plitude and rate are less spasmodic and irregular than thos 
emotional states, but not nearly so uniform and even as the 
and amplitudes of the curves of mental application. Th 
plitude and rate changes which occur are often equal in an 
to those of emotional experiences, but they are less jerky 
irregular. They approach more nearly the even, progr 
changes of mental application. 


But within the large class of psychic states known as s' 
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tion, for which the statements in the preceding parag 
true in general, we find the wide variations in the accor 
ing bodily processes Which our psychological analysis 

us to expect. Various sensory stimuli produce experie 
widely different intensities. A hot object touching th 
produces a much more intense experience than a colore: 
impinging on the retina, and, therefore, makes a much 
imperative demand for attention. The shift from the preced 
state to the new experience is much more sudden and 

in the case of the hot stimulus, and involves a rudin 
shock, which is entirely lacking in the color stimulation. 1 
different bodily processes accompanying these two sensati 
shown in Figs. XVII. and XVIII. The sudden violent c! 
in vaso-motor level accompanying the heat stimulus ar 
like those of the emotional experiences, while the slight 
fluctuations of the color experience approach the mental 
cation curves. 

But even the same kind of sensory stimulus occasions 
which differ greatly in intensity at various times, accor 
to the actual. physical intensity of the stimulus, the n 
irritability of the subject at the moment when the 
ulus occurs, and the element of surprise involved. A 
noise, for instance, produces a much greater shock, 
correspondingly greater disturbance in the bodily proc: 
when it is unexpected than it does when the subject is pre] 
for it. Fig. XV. shows the effects of an unexpected noise. 
XIX. is a curve for noise taken at the same sitting, with th 


difference that in Fig. NTX. the noise was expected. The 


involved in the unexpected noise made the experience tal 
an emotional tone, which is reflected in the spasmodic cl 
of vaso-motor level and amplitude, while the expected 

produces only a slight irregularity in the curve. Wher 
noises are unexpected, a loud noise produces a much 
violent shift of attention than a slight one. Fig. XII. is a 
acteristic curve for a loud noise, while Fig, XX. shows th 
of a slight noise upon the same subject. The contrast is mu 


+ 


same as that between the expected noise and the unexpected 


Furthermore, a stimulus which occurs while the subj 
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isly excited produces a muc hmore disturbing effect, and 


the readjustment of attention a much more difficult mat- 
the same stimulus would if the subject were calm. 


XI. is the curve of a cold stimulus which occurred during 


‘ XXI. is also the curve of 


of emotional excitement. Fig 
| stimulus, given at the same sitting, but at a time when the 


was calm. Che difference in the effect of the two 
is entirely disproportionate to the slight difference there 
» been beiween the absolute intensities of the two. 
imulations undergoes irregu- 
or less analogous to 
the pulse. An experience intense enoug! 


| change in one usually shows itself in tl 


id cl i ie other also 
Fig. XI.).. When the experience is less intense 


it some- 
luces an effect on the pulse curve, but none on the 


the reverse seldom happens. On the 


the breathing in cases of sensory stimulations is charac- 


d by slight spasmodic irregularities, usually of sh 


Figs. XI., XU., XII., XIV., XXV.). With t 


Lil 
ess effective stimuli these are often lacking 


il even with the more intense experiences (see Fig, 
As compared with emotional states, the disturbances 
eathing during sensory stimulation are of less frequent 
e and ot briefer duration. 
rch for uniformity 11 r kinds of sensory 
as fruitless ‘motional 
rwhelming 


4 


vaso-constrictions. 


distinctly pleasur- 
ied. harmonv. caused constrictio: 1] bus 
ised, harmony, caused constrictions on all of the 
when it was given. Unpleasant od 
apsicum, cause: 


1 XXIII. are 


capsicum, given 
the same subject. As the curves 
lation and the other a somewhat greater c 


1° ] | ? 
implitude changes of the pulse curve show no greater 
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constancy in the direction of change for different kinds of 
uli than does the vaso-motor level. There isa great prepo 
ance of decreases of amplitude over increases for ser 
stimuli as a whole, but here again there seems to be no part 
lar significance in the direction of the change for different ex- 
periences. For instance, disagreeable odors cause someti: 
increase and sometimes decrease of amplitude (see Figs. XX]J| 
and XNIII.). Cold is sometimes accompanied by a decrea 
amplitude (Figs. XI. and XIV.) and sometimes by increase (Fig 
XXI.). The relatively few cases of harmony among our test 
produced an increase of the amplitude of the pulse curve, a 
which suggests increase of amplitude as a correlate of plea 
experiences, until we notice that discords have the same ef: 
The rate changes of the heart-beat during sensory stimu 
tions are about equally divided between increases and decreas 
Cold, noise, odors—in fact, all the stimuli of which we hav: 
considerable number of tests—cause sometimes one and so 
times the other in a manner which, on present data, is entir 


erratic. The cold stimulation shown in Fig. XIV. causes a slig! 


temporary decrease of the pulse rate, while that of Fig. XI 


is accompanied by a progressive increase. Figs. XXIV. 
XXV. show the curves for two camphor stimulations, the fi 
which causes an increase of pulse rate and the second a decr 
The dicrotic notch changes its emphasis and its posit 
with reference to the apex of the pulse curve with as little 
gard to the nature of the stimulus as is shown by the other 
tors. With one subject the dicrotic, when it suffers any ch 
at all, undergoes an almost uniform flattening during sei 
stimuli of all kinds. With the other subject it is empha 
almost as often as it is flattened. The position of the dic: 
remains unchanged during the great majority of sensory sti! 


> 


for both subjects. When it is raised or lowered it happens 
parently without reference to the nature of the stimulus. 
The mental application tests used were chiefly simple ari 
metical problems given as fast as the subject could perforin thet 
In a few cases the memorizing of a series of nonsense sylla 
was employed. The curves of mental application are character- 


ized by the slight amount of the vaso-motor changes involved, 
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even progression in which changes in rate and amplitude 


nlace, when they occur at all. The vaso-motor leve 
- shows slight fluctuations, although they are always less 


he fluctuations of revery forthe same day. [Trequently the 


il 


are so slight as to be scarcely noticeable (Figs. XXVI., 


and XXVIII.). The respiratory rhythms disappear. 
‘2 » 3 ° ° ar 4 . . 1+] } } 
hing is more regular in most cases, although there 


° 4 
; breat £ 


exceptions. In memorizing nonsense syllables the 
‘curve is broken up by a tendency to pronounce the 
f 


les. In some Cases O 


> 


r mental application, such as Fig. 


] 


XXXVII. there are occasional irregularities. The fact that the 
breathing is under voluntary control, and that it is immediately 


) } . y ] —T + 5s P aie 1 
ffected Dy any tendency to use motol images Or words, would 
ad us to expect that the uniformities would be less evident in 
at case than in the case of the purely reflex vaso-motor 


nomena. As compared with emotional experiences and 
sensory stimulations, and even with revery, the bodily pro- 
cesses accompanying mental application are characterized by 


‘ater stability and recularity. If our psychological analysis is 
; S , ps} s : 


| 


COTICLK 


t, mental application is a state in which the attentive pro- 


cess is most stable, runs most smoothly and offers greatest 
~ F a ] 


{ 
resistance to change. Here, again, the correspondence _ be- 


tween the degree of stability of the attentive process and the 
degree of stability of the accompanying bodily processes holds. 

But as inthe former cases, so in mental application, the di- 
rection of the various changes which do occur, offers no basis 
f classification which articulates with the psychological 
classiication, either into intellective as opposed to affective 

s, or into agreeable as opposed to disagreeable states. 
The subjects found no distinctly affective tone in the vari- 
ous mental application tests used. Since no_ psychological 
classification on the basis of agreeable and disagreeable is 
possible in this case, it would be absurd to intrepret the vaso- 
dilations and constrictions as having such a significance. If 
the direction of the changes characterized intellective states as 
opposed to affective states we ought, of course, to expect to find 
some uniformity in the direction of change of mental application 
tests as a whole. But this is entirely lacking. In almost half 
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of the mental application tests the vaso-motor level shows ' 
dilations and constrictions within a single test (Figs. XXVJ.. 
XXVIII. and XXVIII.). Where the vaso-motor level chang: 
only one direction it seems to be an even chance whether it 


be a dilation or a constriction. Frequently there is no chang 


> 


level. Fig. XAIX. illustrates a mental application test 


] 


there is only constriction and Fig. XXXVII. one wh 


amplitude of the pulse curve in ment 


‘ : 
ater tendency to decrease 


1 exceeded two 


<o.- s 
Ot amplitude 


Nf tin vt, . 1 i 
wWlOSt INnVeSst constancy li 


Certainly it 
currence 
2 MacDougall an! the euch writers report increase in rate and 
in amplitude as constint. Delabirre’s observations sugyest a considera 
ference in individuals in this respect. 
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marked fall in vaso-motor level and its irregularity in 

features of pulse and breathing curves. Next comes the 

¢ noise (Fig. XXXIII.), which involves as sudden and 

a shift of attention as the emotion and produces a very 
ir curve. Next in order is a disagree: and annoying 
capsicum (Fig. XXXIV.). is case the vaso-motor 
less, though still very eviden ities in ampli 
nd rate are decreased. 


‘xpected knock 


vaso-motor | 


ation (Fig. XXXVII.) produce 


‘companied by a 


Vaso-motor 


eadjustment of an organism to 1 
ere Wai 

lys occupied with 

tmant 1< aleine 

tment is taking 

, ‘ ee ] hax 
smoothly and evenly, We nave a Sl 
equilibrated motion in 

4 ~ a> : 

ntal calculation is 
often the readjustme! 

; ee. an 4 (Se 
GQ Wh1CnN at firs 

us Content. 


lent shifts 


maintenance 
hea | lily . . : eS ae ae A | 
l IOACLLY process Wi! runs parauel 


eof the attentive equilibrium, and is an ess 


justment of the psychophysical organism. 
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Prof x Whitman, in his add: Sas \ -President ¢ 
C D> 1 - -~ ) 
» Cuon Ol Invsics, lcs r1IVé ill a@aGllill ible AC unt ( 
‘ ie 1 ’ 
present state Of discussion upon the coior-s¢ e. as ia 
1 ‘ . , 
gards the theories of Helmholtz and of Hering, and he has 
eee ee Beene eae nor ee ee: eee ne, ST 
qaevo.ed mucn time—more, pe haps, (nan they aeserve. 


bd > 42 41 ? : - | | } | 
modihcations of those theories which have been made | 


° 1 } ae 9 rT 1 , . i i ° °7y9 } 
bingh us and V. KWries. fie has, very politely, retrained 
> e i - 
anti mating w h if | hai » 10 why olivine an account o! t] 
«t ee | thsddl’ Vy back blci VC ay emt VERT RN Ald clk UU i 
. rf mS ’ 9 } } "17 ‘ C . : 7 N 1] 
ject of this paper, the theory ol Professor G. E. Mi 
siete . 
theory whicn, in my) opin ON, Gest rves to be put quite In the 
rank of the various atté mpts that have been made to accou 
} PRP eee } a. _ : Ronee _ ] 
the color-process of the retina. I regret very much th. 
i > ~ 


. T) t 71 . - . = 7 1 
paper of Professor Whitman’s was given before the phys 


at an hour when it could not be listened to bv the member 
this Section, for it contained a very clear account of the recent 


discovered facts of color-vision, a knowledge of which, on 


part, would perhaps have lent something more of inter 


my discussion of the theory of Professor Miller. 


+ 


his theory is set forth in four pa | 


pers whi ) have 
printed in 1596 and 1597 in the Zeitschrift fiir Psychologie 
Physiologic der Stnnesorgane; these papers cover som 
hundred and fifty large pages, and form therefore practica 
book on the subiect. The annearance of thi: lume. as it 1 
00K On the supyect. fhe appearance of this volume, as Il! 


properly be called, marks a real epoch in the long discu 


> 


that has been going on in the effort to reduce to or 
" tha her 9 C4 > ceanc ert 4 li 14 | antl . 

tem the pne homena OF the Sensation O} 1Pit. ts anthol 

showna remarkable mastery of the immense mass of facts wh 


have a bearing upon the Case, and a no less remarkable keen! 


'Read before the Section of Anthrops logy A.A. A. S., August, r 
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in attributing to them their proper weight in the discus- 


theoretical considerations. Professor Miller won his 


a young man, by his very acute treatment of the fun- 


problems of psycho-physics; his reasoning processes 
f a far more rigid character than those which are usually 
HE ited to the subject of color-vision His theory rese ts 
( ited to uD] 1 l . is theory presents 
f ints of superiority over the Hering theory, and it is by 
‘st attempt that has yet been made to construct a theory 
pon the assumption of antagonistic retinal processes for 
OF | the colors and for white and black. 
Ol Professor Miller himself modestly refers to his theory, in 
aces, as merely a modification of the theory of H Ing 
las r times he speaks of it plainly as dve hier rirctene 
—to t 7 ric, in distinction from that of Hering. There is no ques- 
by Eb. { that the latter designation is the correct one. When a 
d has some points in common with another it is difficult to 
he just where to draw the line between regarding it as the 
iller, same and regarding it as different—it isimpossible to lay down 
ef ny general rule that shall cover such cases. In regard to the 
unt extraordinary fact of color vision—so totally unlike anything 
at tl t happens in sound or in any other quality of sensation—that 
y SICIS when certain two colors, which are neither particularly alike 
bers nor particularly unlike, as far as one can tell beforehand, are 
Cent! seen together, they both absolutely dsappear from conscious- 
a) ness, that their place is taken by a plain undifferentiated gray— 
rest regard to this fact' there are, in two different respects, two dif- 
ferent lines of explanation. In the first place, this extraordinary 
fact of disappearing color-pairs may be a matter of physiology 
ve wii or it may be a matter of psychology,—that is, it may be (in the 
le | ‘r Case) that it is the judgment, or rather the imagination, 
val which causes us to lose all sense of color in the sensation of 
itm white, or it may be, on the other hand, that the loss takes place 
ussi0l in some lower stratum of the passage from external light to the 
] 
It is an act of discourtesy to the adherents of one or the other of the two 
yr Mas great schools of color-theorists to call such color-pairs as this either an/ago- 
whit nistic or complementary colors, for either term commits us at once, of course, to 
nt an opinion as to the intrinsic nature of the processes which call them forth. The 


‘ulty can be avoided if we refer to such a pair of colors as a disappearing 
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final sensation—for instance, in the photo-chemical process, 
whatever it may be, of the retina. In each of these two cas 
the loss of color may be of the nature of a composition Into 
resultant gray, or it may be of the nature of an antagonism, 

a suppression of color, with the re-eme "gence of a gray 

was present all the time in a state of abeyance or of ¢ 
ment.' The only psychical theory that has been propose: 

erto is the Young-Helmholtz theory; but there might eq 
well be a psychical antagonistic theory, in which, by the 
of the mind, the colors of a color-pair, upon proper occas! 
stroy ed each other. This theory would have quite a 
reason in its favor as the psychical complementary the 


Helmholtz, and it is merely by an oversight, no doubt, 


has not yet been seriously proposed. 

If the cause of the disappearance of color is physiolo 
it may, as I have said, be either of the nature of a re-compo 
of the several constituents of white, orof the nature of an 
nism, and a suppression of color. Now the theory of 
longs to the same one of the four possible classes of theo 


] 


Recegae Pe, ee eee eee Ce 
Hysioiogical and antagonisuc. 


that of Hering—it is pl 
is not enough to make it the same theory. It the a 

of four antagonistic colors and a separate process for blac] 
white were sufficient to characterize a theory, then the th 

Hering would not belong to Hering, for all that was maint 


by Mach tor ten years bDetore the appearance 


first paper on color-theory. What 7s distinctive of 


theory 1s the assumption of assimilation and dissimilation 


ases of the antagonistic sensation-pairs. For this P 
Miller substitutes the conception of ‘reversible chemica 
tion,’ and he shows conclusively the utter inadequacy of 
processes of assimilation and dissimilation to play the part 
quired of them. (Aside from all other difliculties, they 
even antagonistic processes; dissimilation does not inhi 
similation, but, on the contrary, the more rapidly any tis 


being used up, the more quickly does nature hasten to i 
'Thus there are four possible classes of color-theory—the psychical 


physiological compository theories (or complementary theories) and th 


chical and the yhysiological antagonistic theories. 
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This difference in the character of the antagonism con- 
cerned is very fundamental—so much so that in the one case 
it of the assimilation and dissimilation of Hering) it is quite 
ssible to accept the theory based upon it, while the other 
_ (that of Professor Miiller) is not to be so lightly brushed 

.. but, on the contrary, gives room for serious discussion. I] 
therefore, no hesitation in designating the theory of Pro- 


r Miller as a new theory, although it is a theory belonging, 


ie theory of Hering, to the class of physiological (instead 


vchical) theories, and to that of antagonistic (instead of 
ementary) theories. 
Professor Miiller’s paper begins with an acute discussion of 
loctrine of psycho-physical parallelism. He sets forth the 


axioms, five in number, into which that doctrine may 
ved. He shows that Hering has violated these princi- 
a fundamental manner, in assuming that the quality of 
ition of gray depends only upon the Proportion of black 
hite which enter into it, while their absolute amounts 
)any extent without affecting sensation. This palp 
in the theory of Hering is removed by Miiller by the as- 
mption that the effect of light upon the black-white photo- 
atnal bstance is such that whenever more white proc 
ical substance is such that whenever more white process 
son, by just so much there is less of the black process, and 
that a given proportion does not, as matter of fact, occur 


different absolute amounts of the two elements which make 


if it did, we should see a given guali/y of gray in vari- 


different degrees of zufensz/y, what is not the case. 
iother application of the principles of psycho-physical 
| 


lism is made by Professor Miller to determine what he 


psychic quality-series. Sensation is subject to ceaseless 
we assume it as self-evident that we are capable of dis- 
ishing whether a sensation is varying 7x @ constant direc- 
, or not; if, for instance, we are making a purple light out 
i physical mixture of red and blue, we shall assume that we 
distinguish between the several cases, whether the operator 
iding always more and more blue to the mixture, whether 
iddenly begins to add more red, or more white, or more 


ack; 1f the sensation is growing steadily more and more “ke 


+) 
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a distinct oth + sensati mn, the series shall be C alle 
in a constant direct! 11 


tnis case 


iological 
In some 


this may 


n 
= = +} +* 
il Change there seems 
be at all possi 
“Paes . ] ] ) 
yk piace, would be Qa 
is simpler, in the 
a chemical! 
y ly; : thee 1 + 
mm whicn IS this,——and lt 


StL all ISUS 


Pp yrtant one. 


‘ ] ] + ff se ergean I 2 . . 
Does the whole gamut (a circular gamu 


rated color-tones correspond to one or to more than 
more than one, then t 


if 


one, an 
» how many psychic quality series, 
above sense of the term ’ It is plain that there ar 
series in the whole congeries of color-tones. The 
. +} inn * +} ae ] ) . " - 17 . 

s of the series are the fundamental colors, red, yellow, 
Four fundamental color-tones 


have objected to 
both Mach and Hering urged the c 
yur colors to 


before, but many psychologists 
upon which laims ot 
their exceptional position. They have 
in looking at an orange color, for example, it is impossil 
extract from it th 


t the red and yellow of which it is compos 


Sail 


the same way in which one can hear in a chord its sep 


us, they say, of red 


notes 5 nd violet does not ‘remind t 


blue any more than red and blue remind us of violet. 
fessor Miiller concedes that when we look at the colors s/ 
they appear all 


to be of equal dignity. By simply looking 
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4 =) 1 . > . - . 
Cannot tell whether it 18 a mixture oO! 
sensation. The colors mu 


Nery 


the difference 


members of these 


proces as consti 
Irom ye 


e nce 
v4 SCils 


But when I pass from oran 


4 oe 


r na 
alith 110 


- 4 ' 1; or 

e, OF trom Olive to green 

1e second part of the change 1s vof in the same 
not members of 


first—these color-sensations are 


same quality 
ifference that is here insisted upon, there is indeed 


For a person who cannot per- 


¢ to be done; but to the unprejudiced observation it may 
fidently predicted that, if we put in say five, or seven, 
nes between purple and orange, through the reds, and 
‘tween red an the various tones of 


| yellow, through 
ie difference in character of the two series will * spring 


eyes’ with perfect distinctness. 

rofessor Miiller’s discussion of this subject, of which I 

' brief indication here, | regard as excellent, and 

bodily as a firm substratum for my own theory. 
wt fit Professor Miiller’s theory well 


only a 
But, 


1 


nately, it does mn 
| rder th; x ir col ‘ hich ; -qgrefil incnecti 
n order that the four colors which a caretul inspection 


yns tell us are fundamental may also be antagonistic 


“y), it 1S 


eenenti 
Clisacll it 


phrase of the other theory, complementa? 


in the 

iry to manipulate those colors a little. The blue and the 
which consciousness tells us are end-members of psychic 
rue, also complementary; but green (in any 


1 
is Aus 


nary signification of the word) is not complementary to red 
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at all. In order to make things fit, Hering is obliged to assum 
as green a color which the unbiased eye would pronounce to | 
a distinct d/ue-green. (As confusion is constantly arising f 
the fact that the simple word gvcen has two totally different 
nifications, according as one is speaking in the langua 
Hering or of Helmholtz, I propose to modify the spelling 


that green which is in reality a blue-green, and to write it er 


meaning by this word the green of fering. It is then 


J ? t over hich i t] > renmn! mntaer . ] . “ed \ 
and not reen Which 1s the complementary color to red.) 
I ° 


ao 
this beautiful structure of the psychic quality series go« 
pieces as soon as we attempt to fit the Miiller-Hering the 
it; the erchn which is the complementary or antagonisti 
to red is mot an end-member of a psychic quality series, | 
- } . eS ate . — } : e- ] —  ) 
is a member which comes very distinctly in the middle of 


a series. While then this whole discussion ot Miller’ 


a 


> t) 7 9 fir tondi rrolund rATN th > rch 
my theory a firm standing-ground against those psycn 


who protess not to be able ‘e that orange is a mixt 
works immediate destruction » theories of Miille: 
Hering. 

The central idea of the theory of Professor Miiller is, 
have said, thst of a reversible chemical action (Assimil 


1 
} 


and dissimilation are epposite chemical a 


tions, a sense, 
they are not reversible—the products of dissimilation are 1 
formed into the original tissue.) Professor Miller places ; 
head of his presentation of his theory this passage fron 
Theoretical Chemistry of Nernst: ‘* We were formerly « 
opinion that the reversible reactions belonged to the except 
or that it was necessary to distinguish between two dit 
classes of reactions, the reversible and the not-reversible. 
we know now that a sharp limit of that kind is wholl 
existent; there can be no doubt that, upon proper arrat 
ment of the experiment, every reaction can be caus 
proceed now in one and now in the other direction—th 
that every reaction 1 in principle, reversible.” This 
modern idea of the ‘mist furnishes the basis for P1 
Miiller’s conception of the antagonism between the 
mental retinal processes, and he refers here not only t 


color-pairs, red-grehn and blue-yellow, but also to the conn 








VULLER’S THEORY OF THE LIGHT-SENSE. * fe | 


sensations, black and white: that is, he conceives that 
ae the ‘proper arrangement of the experiment,’ which Nernst says 
fy pro} : 
- ; the only condition necessary to make chemical reactions re- 
. le, has been secured for the vertebrate retina. Confining 
“A lf at first to the black-white pair of sensations, in order to 
a te speaking about them, he goes on to préciser his con- 
, of the retinal chemical process at the base of them in 
. terms. A white-reaction, expressed in quite general terms, 
sts in this: that ¢ molecules of a substance A, 3 molecules 
. bstance BL, 7 molecules of a substance C, etc., come to- 
rin order to form «@ molecules of a substance A’, 7 mole- 
‘s of a substance LB’, 7’ molecules of a substance C”’, and so 
\nd then a black-reaction consists in a molecules of A’, 
cules of LB,’ etc., returning to their original places so as 
} again 4 molecules of the substance A, 7 molecules of B, 
This chemical reaction may be expressed in this form: 
a4 As 4, xa’ A + 9D t- €[C I ) 
read from left to right it is a white-reaction ; 1f s read 
rht to left it is a black-reaction. 
ing, of course, is to be said as to the actual degre I 
exity of these reactions, that is, as to the number of the 
inces, on the right hand and on the left, which are involved 
they may be numerous, or they may be one only. In 
case the total amount of the substances A, 2, C, ’ 
utes the white-material which is present, and the amount 
ubstances A’, 2’, C’, etc. constitutes the black-material 
i 11s present; the separate substances, A, B,... A’, BB... 


components of the black and of the white material re- 


ely. For achemically homogeneous portion of that layer 


e retina which is sensitive to light, the zz/ens7/y of the white 
will be equal to the number of white reactions which take 
In unit volume of the retinal substance during an element 

The law of mass action, which plays an important 


his theory, will then be exhibited in this form: 


i a 63 CPs dig ee 


c 
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where @, 6, ¢,... are the masses of the photo-chemical 


. 7 
stances (expressed in gram-molecules) a, 3, 7, ... are 


a] ‘ 
numbers of these present in a given portion of the substa: 
» is the volume of that substance, and A is a coefficient, dey 


ing upon the temperature and other factors, which may b 


e ca 
the specific velocity-coetlicient of the white-process. We n 
a similar expression for the intensity of the black-process. 

as there is no occasion for concerning ourselves with the sepa: 


components of the black and the white material, we may w 


these equations 


T=K M dt, 
J=KM de, 


with similar expressions for the two pairs of color-proce 
This is simply the mathematical expression of the fact that 
intensity of any photo-chemical process in the retina is pr 
tional to the amount which is present of the material of th 
action in question. Stated in this way, it does not seem to | 
proposition which any one need hesitate to admit. 

It will be seen that the theory of Professor Miller, in ma 


use of the ideas of the reverseble chemical process and « 
effect of mass-action, is a theory of the very highest fas! 
Let us see in detail how he overcomes the discrepancies w 
exist in the theory of Hering. A chief objection to the vi 

Herin yr. for those who have been interested in its theoretica 
pect, is the inconsistency which meets us at the very begin 
why should black and white be regarded as an antag 

sensation-pair, when they do not destroy each other, but 

on the contrary, the whole series Ol grayst Profi 
Miller, in his general rectification of Hering’s theory, has 
vised an ingenious means of meeting this difficulty. 

assumes that the black and white chemical processes do exact 
neutralize each other when they take place in equal amount 
the retina, but that there is a continuous black-white excitat 
going on inthe corfex (unaccompanied by any color-excitati 
that that is the cause of the so-called self-light of the retir 
the faint gray sensation which we are never free from thi 


the eyes are closed—and that any gray excitation sent 


cas 
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~ 


re > ‘ 1,) } - —_ aad . + 9 : 
ie retina is added to or subtracted from this endog- 


enous ¢ yrtical excitation, corresponding to an antagonistic 
fener ee i a ee eee eee eee 
olors, according as the black or the white predominates 
If the blacl ees a ii a a MR oe a 
if the DIACK and WHILE processes are equal in amount, no 
a Fg Bed area ome “eenpere wo 
excitation of the brain 1s sent up from the retina, and 
f-lignt is the only sensation experienced. But this is to 
airesn ailhiculty as serious as the one whicn it 18 at- 


KT } } } 1 . 9 1 
nted to remove. Why should not the yellow-blue substance 


the cortex be subject to a continuous excitation as well as the 

- e? Tift ee -_ a ea 

-white substance! t the two pairs ot chemical processes 
ss : ] ] » } » 1 

be so unlike in the end, why take the trouble to make them 

1 » beginning?’ ‘The situation is this: for sensation 

1the peg ning! ine sl ation 1S this: tor séezsation, 


nd white constitute a psychic-quality series (in the above 
defined sense of the term), while yellow and blue do not; as re- 
the assumed chemical processes, the one tor the yellow- 
istic in the retina, while the one for 
ick-white series must have a distinct and additional pro- 
vhich can be superimposed upon it in the cortex. Is it not 
simpler to admit once for all that black and white do xot 


o each other in the same relation as vellow and blue (nor 


and grehn)? Why force them into an unnatural resem- 
ce which they must immediately afterwards be despoiled of? 


Why introduce a wholly unnecessary difficulty into a theory 
for the sake of showing with what ingenuity it can after- 


} — = -) 4 ig = s saci dicate aE a ee 
ds ve done away with: [his whole construction of chemi- 


I 


, ; ' ° : : : aia 
tnat 11 Can nave 1s the Virtue of consistency. The 


cesses is at best purely an imaginary one; absolutely the 


{ ‘te — 4 , a | 2 : ‘ - > 
of black and white occupying the same place, 1n a proposed 


oe sennenring color-nair in. vos 
of explanations, with a disappearing color-pair is, von 


de- BR torn herezn, most causeless and most unfortunate, and no 


| } nt ho] “777 7 . , diary hv? ce in make 3 
I] nount of bolstering up by subsidiary hypotheses can make it 
] oe - WwW 2 : ee te le eaten 
g else. Professor Miiller’s real ground for executing 


} ys ° ’ : | ° : | 7 | 
ur de force is that he conceives it to be demanded by the 


ymena of constrast, successive and simultaneous. The 

+} . ] a . ] a 2 - — . +] “Am 

at unless black and white are regarded as a perfectly con- 

- c sensation-pair with yellow and blue (and red and grehn), 


ypranations Or contrast and of after-Image do not run 


tly fart passu for colored and for colorless sensations, 1S 
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regarded by Miiller as a fatal objection to every theory e3 


his own and that of Hering. As matter of fact, Helmholtz ¢ 


too much importance to the psychical elements involved in 
trast, and we are all now convinced that the correct explan 


is to be looked for along physiological lines—a conviction vy 
eo eo > 


we owe to Professor Hering and one for which our gratitude 


d 
in the language of Hering and of Miiller can be given ju 


i 4 ’ 


consistently in the language of any of the complementary « 


theories; it is true that it will read a little differently accord 


1 


as the contrast to be explained is one of colored or of unco 
tenn 7 hat. instead of being a defect. is altogether a: 
surfaces, Dut that, instead of Deing a detect, 1s aitogether a 
of merit; since the grays do not constitute a series of the 
nature as the mixtures of yellow with blue (or of red with g1 


A 


1 iS @ Teature Or EXireme Ineplitude when their contrast-eft 


are explained in exactly the same language. 

An admirable chapter in Professor Miiller’s work is h 
cussion of the visual purple, as it was unfortunately na 
since it is now known pretty positively that it is not a che 

; 


basis for ves‘on any more than it is furp/e in color, in the 
. 4 


lish meaning of that term. Professor Miller adopts m 


sumption that the rod-pigment (as I prefer to name it 

secondary means tor securing adaptation to a faint ligh 
« > I > 

not directlv vision-producine hetance at all: I «1 

ot direcltiy a vision-producing substance at all ; su 

that it a by absorbi — s ey sae e f 

nat if acts DV absorbing (for the purpose of re-entorcing 

. ° , 4 | ae o ogll ll. 

light vision) a large amount of the light which usually 

m } ] +) = saan ied . ] ] 

entirely through the transparent rods and cones to be 

] = ce ae " ] I),. ‘ 1] ° : 

the choroid coat, and Protessor Miller takes it as acti 

sensibilisator, In the photographer s sense of the term. In 

" VI ~11 ? = Pm : ] : o saaie a ea 
fessor Muller's assumption, its co/eyry has no significance 


mine i€ 1s Of great Importance; 1t 1s adapted to aiding V1sI 

; , ods 

the gloomy depths of forests, because green light is the 
: a, -] a ae ] ° 

which it absorbs: and fishes, which alone, of all vetebrate 
od-pieme oe ae ae a 

a rod-pigment of a distinctly different color, are exactl\ 

for utilizing the last rays of the light which penetrates deen 

the water of the sea. v. Kries opposes this view, and he 


thereby into countless inconsistences and contradictions 


cially in regard to the gray-vision of the periphery of the nor! 


Pam] 


ue him. But every explanation of contrast which can be g 
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¥ P " - as 7 - 4 
Ile goes so far as to regard the rods as functionless 


Ae 


er they lack their purple coloring substance. ' 
progress of our knowledge of color-blindness forms one 
chi pters in the history of science. The 
ae ae erie ay a oe a on lamental 
hoitz theory of three (instead of four) Ttundamenta 


wine been taken as /facé instead of theory, the conclu- 
jumped at that a defect in color-vision must consist in 


: » - { : 1. os ] _ 
ice of some one or more of these three colors, and the 
fc . | ~ » | . Py “ 7 7 : Be 7 
forms of the defect were described as red-blindness 
reen-blindne By a verv brilliant piec o on , 
ereen-D1IINaNesSs. VV avery Drilliant piece Or reason- 
- ‘Sorin ; : . 
discovered, about 1850, by William Pole, F.R.S. 
‘of Engineering in University College, London, and 
vell-known work on whist), who is himself color- 
as matier of fact the sensations experienced in both 


1 
} 


) 


lue and ye//ow, instead of blue and red or blue and 
This discovery did not awaken as much interest as it 
have done, and the reasoning by which it is established, 
as it is, did not prove convincing to all; Sir John Her- 
iid, ‘* What the sensations of the color-blind really are 
never know with certainty.” It happened not to occur 
iat there was a possibility of some individual being color- 


inone eye only. It was only after the true state of the 


id been put wholly beyond question by several cases of 


ir color-blindness that it became matter of common 
lve—in fact, it continues to be most unaccountably ig- 


England tothe present day. This fact, that the senses 


, 
> 


ind for green are lost together and that the color- 


lately been affirmed by Sherman:and others that there is a certain 


change in the relative brightness of the different portions of the spec- 


e rodless regions of the that is, 
; enon is not wholly wanting there—an amount so small 

hat it has been denied to exist by other observers. This would bea fact 
ing to the assigning of the adaptation-function to the visual purple, if 


»explained. It can, however, be explained very easily. Kine, 
hief authority on changes in the photo-chemical substancesof the 

ly states that the yellow coloring matter of the macula is subject 

ge in quantity with a changing intensity of the illumination; the 

1 relative value of the blue sensation which is affirmed to exist by Sher- 
herefore, just what is needed to parallel this physiological variation in 


{ a colored substance which absorbs blue light. 
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vision which persists in these cases is vision for blue and yellow, 
was taken, and very properly, as working immensely to th 

of the theory of Hering. But immediately it appeared that | 
situation was not so simple as it had seemed to be; while 
warm end of the spectrum is seen by all alike as yellow, ney 
theless there are still two classes of these defectives as ri ra 
what part of the warm end of the spectrum is seen to be of 
brightest yellow; and these classes are totally distinct—t 
are no intermediate cases. It is as if red-vision had fallen 
and green-vision had been turned into yellow-vision for 
one sort; and for the other sort itis as if green-vision had fa 
out and yellow-vision had taken the place of red-vision. He 
denied for a long time that there is anything in this differ 
more than can be explained by individual differences 
yellow coloring matter of the macula. But Miller adn 
fact, and endeavors to account for it. The red light 
1 


-(7T T 
1 gree 


spectrum, he assumes, besides its effect on the rec 
stance, may have also an effect on the yellow-blue subs 
and it may even have two such effects—it may act upo 
the first place directly, by producing out of the decompos 
of the red-green substance some one or more of the consti 
of the yellow material (with which, in the original form « 
hypothesis, red light had nothing to do). The first type 
red-green blind—those formerly called red-blind—ari 


lacking in the red-green substance; these are the typi 
low-blue visioned. But the second type—those former] 
green-blind—see yellow in the place of both red and gre 
some totally ditferent reason—either because the nervou 
which conduct the retinal excitation are not of the normal 


t3tritiaAn - ““\11¢eA > ofi]] her ce 141 "7 rhic 1 
stitution, o! becaus« some still other constituent which Is 


found already prepared inthe retina is now absent. 
fashion it will be seen that the so-called red-blind lack 


wndirect effect of the light of the spectrum upon the vellov 


y 
5 I 


substance, while that indirect effect still persists for the 


blind. It is plain that this is an explanation which is 
cated and far-fetched in the extreme. 
The value of a theory which is offered as explanatio: 


any series of connected facts can be determined only bi 
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hod of comparison with the other theories which it is pro- 

nosed that it should replace. Any theory is better than no 

and the theories of Newton, Young, Helmholtz and 

have filled a useful function in giving direction to the 

» amount of work which has been expended upon this 

in laboratories. But as soon as theories are thought out 

offer a more probable and a more natural conception as 

nature of the unattainable link between external light and 

ious light-sensation, then the usefulness of the provisional 

ries is at anend. It has been said, within a few years, by 

e VK e-President of this Section, who is also one of the editors 

. PsyCHOLOGICAL REVIEW, that the best theories now in the 

the theory of Donders, that of Wundt and my own; 

ion I heartily concur! In all of these the 

is fore-doomed to failure) to represent the 

the same nature as a self-destroying 
Sati 


plainly a non-self-destroying p 


cai 


; . >] ’ r rar > ‘ ean ty 
siven up. Black is regarded as a sensati 


Pa) 


ith white not differently from the way in which it 


’ 


“n Diue and 


> } ae " * . i | . +} > . 
connected with each ‘ ‘ans the in- 


> or with green, or that 1 


is required to explain the fac lack and 
not destroy each other is rendered unnecess here 
‘ason Why they shou destroy each other, 

ise antagonistic. These three theories are all of the 
gical type: the cause of the mutual destruction of 


a 
in the retina and not in the imagination. Two of 
he component type; the other (that of Wundt) is 
ntagonistic type. Wundt, as matter of fact, assumes 


four elementary colors, but there is no re 


ason what- 
he should do so. If Wundt were to acc ept Professor 
demonstration of the fact that there are, for conscious- 
st four—no more and no less—elementary colors, ai 
vere to translate into the 1 inguage of his own theory all the 
ng-Miller explanations of contrast and after-image (which 
reality, not explanations at all, in the correct sense of 
term), his theory would be an admirable one. 


My own theory possesses the simple advantage that it is able 
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to assume all the good its e other theories 

: ; ‘gma 

avoid all their bad points! It takes on, for instance, th 

doctrine Ol 1@ CoOloOr-trlal le, Whnicn I € #2ol7ryve Tor 
which neverthe 


] 1 


$19 > f 
qaoctrine Ol 


2 ] ] 4 ] . . Y ] is 
wh ch renders absoiutely necessary the assumption O1 


mentary colors instead of th b vhich is de 


oo 
rye ‘ yt , 

een Whicn il 
am) 


t 
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but we have not far to go for an analogy for a partial 
decomposition—the retina itself presents in the rod- 
which is first broken down into a vellow substance 


en into a colorless substance) exactly the analogy which 


a 


t of a color-substance subject to a 


red. And this is not all: it seems to have been made 
Hamburger and by Kéttgen and Abelsdorff that this de- 
ion in two successive stages occurs in no animals lower 
this is an instance of a progressive differentiation of 

an adjunct photo-chemical substance which is ex- 


at is needed to form a parallel case with the develop- 


partial decomposition out 


ndifferentiated gray-substance, which is what my theory 











SHORTER CONTRIBUTIONS AND REPORTS, 


PROFESSOR GROOS AND THEORIES OF PLAY, 


Professor Groos’s book on Animal Play—to which renewed 
tion is given by its appearance in English dress—invites disct 
criticism from several points of view. In the first place, we 
gret that human play is deferred for separate treatment, for assu 
the child is preéminently animal in its plays. A monkey w 
lights in snapping open a match-safe and a child which does 
are at the same stage and should be treated together. To divi 
into animal and human, and animal, into plays of birds, 

CIC... has little significance. 

Professor Groos sets forth elaborately the practice theory 
Play 1s the expression of developing instinctive tendencies 
patory, tentative practicing, which accomplishes no immediate 
service. Thus the kitten pounces on the straying leaf, and 
tices for pouncing on its prey. We may express it by saying t 
ture here shows her prentice hand, or that here is Nature’s schoo 


t 


no forced attendance, no specified time, no set lessons, and on! 


spontaneous, pleasant activity. Under natural selection tl 


ie | > +5 ss ] . ley | } 4 t] ri 4 
pero OT instinct Nas peen develope: » Wherein the energies Oo! 


tected young act in non-serious forms in preparation for matu 


To this theory of play we must object that instinct as su 
-¢+] 


} 
} 


not practice, and again that instinct fully formed at birth is tl 


advantageous. If the kitten could at once seize a mouse as 


does a grain of wheat, it would be much to its advantage. If 


prey of cats were of definite size, color and motion, and always 


peared at the same distance, an instinct would work at the 


first 


sion; but as it is, instinct cannot cover the varying complex 


but intelligent play practice is called in. The kitten has 
stinct to spring, but the regulating for size, distance, etc., is acqui! 


intelligently. The learning may be by hereditary impulse, but 


is 


ol 


brought under the term play as psychic. Thus the young bird, fiut 


the 


it \ 
better to define play in terms of intelligence rather than int 


instinct. 
B 4 | f t] . le | o - iin » S -s . a* - ma e% lt 
jut much of the developing activity of animals can scarcely 


; 


- 
86 
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and trying its wings, seems not playing, but serious, as also the 
But when the bird becomes skilled in fly- 


ing its first steps. 
S playfully, and when the child is able to run easily, it de- 


{15 
Lilt 


in running plays. A large proportion of Professor Groos’s 
of play fall under work. The imperfect, immature, prac- 


t thereby play, as, for instance, the calf sucks your finger as 


as it does the teat. Real sucking play we see in children 


straws. Play belongs to childhood rather than to in- 


oth are full of developing activities. 
hen, dissent from bringing all the inceptive preliminary 
lurther, it is not proved that 


yf young animals under play. 
Has it 


t of biologic history originates in these activities. 
: : - ‘ye 
iown that play does not appeal first as lite method among 
s adult from the start, long before a youth period emerges? 
ro-organisms seem to swim playfully, and a sham alarming 
e¢ _ ° 9 lislte | > 39 La ala r Vesa It 1 s13¢e 
yxy is seen among adults iow in the scale of life. { is quite 

+] ] ] sth } l¢ - at-age } . . 
that play started with adult practice, and was conserved 
veloped through natural selection, at length becoming most 
nt in earliest phases of life period, and so making the youth 
The adult practic ing among his mates must be harmless, and 
7 


sportive, that is, practice-work became play, a pleas- 


od of unreality. 
her outlook for the origin of play is in the one-sided form, 
A very combative animal, having no enemy to fight, will 


to attack its mates, but not violently, as that would break up all 


ciations, but teasingly. This tendency is so strong in the horse 
have the term ‘to nag.’ The tricks of boys and the chaffing 
actical jokes of men are plainly a low form of play, and per- 


point toward the primitive form. The scare game is also a very 
dar and crude play with animals and children. To rouse real 
1 groundless fear gives an aboriginal delight in sense of power 


th to achieve and deceive. After a time the teased one would learn 
s best defense is not to resent, but to play back, and hence arises 
, two-sided, mutual play. The teasing hypothesis of the origin of 
ty is, like practice of young or adult, a possible mode which ought 
kept in mind by the investigator. 
One point which deserves notice in this connection, but which 
does not appear to be touched on by Professor Groos, is the relation 
the play of domestic animals to the play of their wild congeners. 
Though the dog has been domesticated for millenniums, its play is wild 


and wolfish, and so contrary to practice for its adult life. The colt 
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in its play rears, kicks and bites—wild habits which have to be oy 
come in its domestic life. The colt does not play at drawing 
nor the collie at driving sheep. Selection by man is but a kind 
natural selection, and we might expect some preparatory play, o 
least some reduction in the period of wild play ° But is this the 
Though young domestic animals do not have tame plays, yet they 
play at work taught by man, as the elephants at Bridgeport someti: 
playfully practice standing on their heads. It is probable that mar 
wild animals are more playful than their tame congeners largely beca 
intelligence and alertness are more required in the wild state. W 
sheep are a case in point. 3ut if man had bred the sheep for int 
gence rather than wool, would not the domestic sheep be more 

ful than the wild ? Some breeds of dogs, being bred for their | 
fulness, are doubtless far more playful than any wild dogs. But w 
we need here, as everywhere on play, are data. 

Another point which is not considered by Professor Groos is t 
close relationship of play and work, which requires a study of both 
understand either. The life of animals and children is a complex 
play and work, a rapid passing from one to the other. Man, ad 
and civilized, is the only persistent player or worker. Birds in build- 
ing or nesting seem to be continually interrupting play with work and 
work with play. A boy begins to pile wood in the shed as play, | 
as soon as it is felt to be work he ceases, unless you offer a wag 
The start is often play, but the continuance work. In most plays t 
pressure of companions makes some continue playing against incli 
tion, that is, makes them work. From dead earnest to pure play is 
long series of mergent psychoses. Pure play and work are rare, m 
activities being merely dominantly one or other. 

We have noted that preparatory activity of young is not always 
play, and vice versa. Thus the fledgling, coaxed and compelled in 
its learning to fly by its parents, is plainly working, and the colt rea 
ing, kicking, and doing just what he must not do as adult, is pl: 


playing. Now, both reversion and recapitulation are practically ig- 


nored by Professor Groos. But it is certainly worth inquiring 
whether play tendencies of survival origin may not exist, say among 
monkeys. Is not there a general psychic embryology which has play 


1 


forms? The place for reversion in the play of youth is evident in 


such actions as climbing, swinging, playing with stones, animal plays 
and plays with animals, deceit plays—civilization is founded on truth 


—hunting, fishing, camping. That these latter sports appeal little to 


the gentler sex may be due to the inherited reminiscence of camp 
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of savage life, and the fact that the excitement of the chase 
t then their part. Indeed, anticipatory play is more common 
man than reversionary, because reversion is mainly joyless. If 

methods of past life are the plays of to-day’s life, the works 

will be the play of * beyond-man’ millenniums hence. 
divide all conscious activities into work and play, we have 


1e ple vas of life. Take the 


in distinguishing them in tl 

st actions in daily routine, as the morning toilet. Here, 
are merely mechanical, and so neither work nor play. But so 
nsciousness enters it is generally work for men and play for 


In walking down town one will often several times 


go 
the variations of work, play and the mechanical. But play is 
ly emerging in life as activity for its own sake. Thereby it 
iteurish, is not a means, and has no wage. Is then pleasurable 


} 
' 


ay? Professor Groos remarks (p. 253) that bird courtship, 


ah 
Li 


set a ‘real end, yet may have the psychological aspect of 


y 
— 
’ 


lay,’ because of ‘satisfaction’ in the exercise. But we think 
rae 2 ‘ icici wa inthe ; 
satisfaction applies to work. Vork-pleasure 1s satisiaction 1n 
chieved by effort, but play-pleasure is not satisfaction; rather 
| | 

nmediate, fleeting, inherent pleasure in the act itself. Fresh, 
yous spontaneity is the mark of play, which begins, ceases, re- 
when, where and how it pleases. And play-pleasure has no 
its own, but is that of power, skill, competition, possession, 
at is work-pleasure, so pointing to work as the origin of play. 
fessor Groos’s definition of play, ‘instinctive activity exerted 


poses of practice or exercise, and without a serious intent,’ begs 


tion. ‘Not of serious intent’ means play, and that is what 
fining. Practice, being less serious than the thing practiced, 
degenerates into play, but, so becoming less efficient than seri- 
ractice, it would not be favored by natural selection. We often 
lay originating as degenerate practice, as when a company as- 
to practice for an exhibition, but this completely spoils the 
The less playful practice is, the better itis. We surely 
tall that can be said for practice, yet much play is recapitulation 
mbryologic, and reversionary or degenerate or recreative, or it 


drunk- 


=? 


be wanton. Plays of the degenerate type are gambling 
ss, debauchery and similar amusements, and, indeed, all degener- 
belongs under play rather than under work. In degenerate 
ities play freedom is only subjective; there is really bondage. 
lall play freedom is false and unreal as being mere hereditary 


se, and in so far as the play world is one of unreality and illu- 
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gO 


sion. Rational and real freedom lies in work; 


lantic liner has a truer and higher freedom thar 


It is easy to idealize play as 


t } 


craft in a pond. ’ 
perfectly free, pure and joyous, but at be 


ft 
Coe 


oenera 
1 


id very often is reversionary and even de 
to 


al 
r A 
on the wir 


- and it might be said be 
than service, and to be supplanted in the hi 
work-satisfaction, of which we already see som 
Tt described 


we have noted, may | 


spontaneous, 1m] 

other mode. The unseriousness of a practice ¢ 
play, for the unseriousness may be 

verse of play. 

To the elements of play we have mention¢ 
ming? It might seem that activity which did 
must be earnest, and so not playful, but earne 
and makes it real play. In shamming, the ac 
and if playful, doubly so. That is shamming, 
form of activity evolved in the struggle of ex 
any other, become play. Shamming play is tl 


kind, rather than, as Profe G would m 


SSOr \WlrOos 
to later forms. Much of later play is not m 
activity used asa pleasure in itself. The boy 


playing as well as the boy who is playing horse 


the child sailing chips ina tub. So any activit 


through work by race or individual may be e 
it, both modes growing side by side t 


nl 


Professor Groos traces wsthetics to shamming ]} 


sucl 


play could account i 


An int 


skillful way they dec« 


fine art for which 
However, mere resemblance is not art. 
feits o y for the 
feeling for the intrinsic beauty of 


Fas) + 


"and *‘ What a beautiful pictt 


zesthetic 
a good likeness! 


mental states? 


of origin, and the method of progress in fine art is plainly « 


severest toil. sthetics must then originate 


CCl 


? 


natural selection as mode of socialization, S] 


and becoming integrated, reappears, like other integrated activi 


play form. 


evolution, and how is art an exception by a wi 


r drivin 


hrough the whole 


‘the thing. 





the captain of 
1 a boy sailing a 
spontaneous pra 


play is only conser 


Play 


m 


tea 
tC. 


] ; ' 
1e O1 re 


ighest evolution of 


Cc cv idence 


as fresh, fre 


vulsive, self-contained activity, whether practi 


, 
ioes not ol} 


contain 


not 


-stness enters 


tivity is so f 


lareait 3 onl 
aeceil, Gui 
+ 
Istence, an 
] 
in mereiy ¢ 


} 
Xe It 


~ 


» by driving 


panion or riding a stick, and the man yachting is playing 


vy once fully int 


o.e 
ither played 
history 


lay. 


cae ; 
S realistic po! 


erest in clevi 


‘ive is plain 


ire!’ indicate 


Now the method of development shows the n 


as 


ally in sexua 


Struggle, effort, is the initiating and developing 


1ique relation 
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Do not 





work-form 
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irtist and art-lover ‘art is the most serious and highest work. 


icinated in shamming play we should expect the earliest art- 


} } 


children to have this form. But we see children s 


enjoyment in whistling and drumming, whi 


lOWwINEg a 


h cannot 


unted deceptive play. Woodpecker music—unnoticed by Pro- 
sor Groos—is a similar play. So alsoif animals ; ~-hildren show 
appreciation of bright colors, this cannot be based on decep- 
(We have discussed the sul 
ot Feeling,’ C]} aptel A VII.) 


’ } ~ 4 ° ] 
ol plays Professo1 (srooss scheme 1s certainly 


ject more fully in ‘ Evolutionary 


»a complete and connected natural whole. He omits 


1 — 1 “ry “ee “ , ! 
be aiscussed as a possible play wilh the very 


child in jumping 


be preparation for 


also young females fight, and m: 


for food and fol 


. 1 . 
1S, pid 1ny 


enter into 


what we need asa basis of classification is a thorough scien- 
rd and study of the facts. Tor instance, a continuous study 
trom birth to death for play and work with photographs and 

ms would be a first step in a science of play, if made by a 
wrist familiar with dogs. The records which Professor Groos 

s made by travellers and naturalists, are mostly incidental ob- 
ions of slight value. However, it is plain that, since any volun- 
tivity may be played, the classification of such activities be- 
plays also. Thus among children even winking and 

ing may be used playfully, and we also have finger plays, toe 
c. But such an anatomical or physiological classification is 
fruitful for psychology. It would see more in such stages as 
le play, play and plaything, playing at, player and person played 
As any psychosis may become a play form, a genetic classifica- 
1 of psychoses would apply to plays. Any psychosis well inte- 
| as instinct in the race or as habit in the individual—habit plays 


lawyers’ jokes among lawyers, etc.—may issue in play. Play is 
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hich may invest any action. Play is 
‘complex emotions. — Its distinctness in kind is 
by the fact that we can define it only in terms of itself; when 
an action is playful we have but used the simplest terms, and 
one who can play recognizes the peculiar psychosis implied. P 
general phase of emotionalism, which may express i 
form of any intellectual or feeling mode or of any outward 
tivity. 
Hiram M. STANLEY. 


THE STRUGGLE FOR A SPIRITUAL CON- 
TENT OF LIFE.’ 

has as yet recei 

adequate notice in the English or American philosophical maga 


ry 


The following is an attempt to give t 


Eucken’s latest and most significant work 
he reader some understandi1 
the methods and conclusions of this remarkable contribution 
metaphysics of our time. 

While the reviewer is, of course, responsible for the general 1 
the following, he has taken the liberty of paraphrasing the t 


numerous places. In this connection it may be well to say tl 


paper was submitted to Professor Eucken, who advised its publicat 


in its present form. 


He who, to-day, raises the question of the meaning of exi 
and the goal of our activity is caught up not only by the stream 
time, but also by a great flood which springs out of the world’s hi 
The answer to which he is carried is clear and simple. Man b 
to nature—he is a part of her—body and soul. She surrounds u 
outside; she rules us from within. She points out to us the only 
to truth. When man in his pride and strength turns from natu 
home, and pictures to himself the existence of an independent 
of spirit, he has only fallen into error—he has only gone out in se 
of a fabulous realm. And this vain thought of a spiritual world 
only a bar to truth and to happiness. As such it is to be fought 
conquered. 


With this thought of our time has come a great turning-p 


ran] 


history. Through it there arises the hope of a return to primitiv 


1 Der Kampf um einen geistigen Lebensinhalt; von Rudolf Eucken, P 


sor in Jena. Veit & Comp., Leipzig. 1896 
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Once more humanity 
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come by our time. It has been dissolved by the rise of our knowledge 
of nature and by the development of our technical mastery over he 
There exists no longer a recognition of the two independent worlds 
each existing in and for itself. 

But the effect of this dissolution was not the reduction of n 
to the inner power by which we came to rule over her, but tl 
site. Man has been reduced to nature. He has become in his th 
of himself a mere moment in the world processes, an insignificant { 
tor in the varied interplay of phenomena. In the laws whicl 
out the world he must find his satisfaction: in the hard 
which opposes him he must see the end of his existence. HH: 
back again into nature; there is a return to the naive view 
world in which man and nature are one. 

And in this philosophy of our time is there not a certain su 
He who would give up his self-existent spiritual world, who w 
again turn himself out into nature, must be prepared to leave 
many a desire cherished through centuries. But the reward 
self-denial is the falling down of the barriers between humar 
the all. 

But sublime as this philosophy is; as deeply rooted in our 
it is; as strongly as the current of world history forces it ups 
must still raise the question as to whether it can be our phi 


For if it be true, our ethics and our religion lose their signiticar 


it be true, a really developing life is no longer possible; if it 
there is, in short, no spiritual world at all. It is the primal 


our work that it is not true. It is the al belief of our aut 


man has broken through nature iat there exi in and for 
self-centered spiritual world. 
Of the thesis let us at the start make sure. Nature know 


working from within, no being for itself, no self-activity, no int 


of the thing. Rather every element is bound to its environ: 


exists only as a link in an endless chain; all work is the r 
stimulus from without and is directed to anothe1 If we men 


mere things in nature, time and space would completely dom 


' a wee ° e 
by them we would be forever limited and hemmed in. du 


opinion is false: man transcends time—it is his very nature t 


| 
above the temporal flow. True, we stand in time and see! 
driven about in its stream. But not quite. Were it so, hunan 
tory would be impossible, for such a history does not arise in 
flowing by of events. In order that there may be a history man 


not merely live his span of years, but he must reach back 
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which is gone must become present; he must unroll the 
ftime anew. And in doing this we do not merely contem- 
past: we take it u 
complements the present. Through history the limitation 


p into our life; it becomes a part of ow 


ingency of the moment are overcome; through history we 


ime. And so with space. 
‘ : ‘ - ; ; 
thus through history there arises a unity which transcends 


space. This unity is more than a mere summation— it is a 
f the life of the past with the life of the present. But as 


ranscends nature. For nature is dominated by time and space. 
ture there is no unity which is not a mere being together—a 


mation. Man as a part of nature is a mere point—like other 


mere point of self-preservation. An inner subordination of 


y the whole, the recognition of the right and love of another 
ts of nature were wonders, compared with which the wonders 


£ 


he energies Or man 


ligions pale. From time immemorial t 
avored to reduce the source of all action to the mere interest 
But through all time the self-sacrifice of man 

What has the overcoming of self to do with the 

heroes and martyrs only sharper Jews than 

ll this a protest against a mere natural ordering 


n our history and art, in our ethics and religion, in our 


tion of the external world, have we not overcome nature? 

ts of human life are the proof of our thesis. Through 

‘the necessity of the existence of an independent world of 

over against nature. 

this new reality did not fall as a ripe fruit into the lap of man; 

t surround us as something given. It was fought for through 

| experience; it was produced by self-activity; it is the result 

ierce struggle. For the mere natural processes could 

ve produced this spirituality—it must be the result of a free 
ranscending of nature through self-activity. 


first step in the struggle for a spiritual life was the lifting of 

s above the mere natural environment, a freeing of ourselves 

limitation and narrowness of the immediate, a breaking away 
‘sont 


life which exhausts itself in its effort to preserve itself 


lf to the immediate situation. For in order to have a 


at all we must transcend the Zere and the xow, we must 


elves above the demands of a natural environment. 


step marked the great turning-point in the history of human- 
T+ 1 


brought about something utterly new, something opposed to 


y 
+ 
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It freed us from nature in that it f; 
from the bonds of the immediate and from the littleness of tl! 


Lt 


the merely na l life 


self. ry as our activity was consumed in a mere adj 
of ourselves to the situation of t] 


il 


1e moment there could be no f; 
no opportunity for the creative work of spirit. As long as o 


were mere points, the mere centers of natural instincts, there 


arise no spiritual worl The immediateness of life and the 


ality of the selve Ni life had to be transcended. 


is not a world which rests upon a point. 
rises above all points, which embraces all reality. 
ality which arose out of nature as a new creation was a 
loated above the individual. It was a whole, a 


vidual as such could never have conceived it, could never hay 


it. It was the whole which spiritualized the individual. 


spiritual life wherever it exists is something which is not 
ent upon any one self, but something in which the particulat 
its existence. It is always an in lependent, self-existent whole. 
vet this whole was brought about in the creative activity of m 
free act is needed that it come into being. It found its orig 
union of free, creative activity transcending all particularity. 

And what is this common activity but work? It is the 
work which marks the great turning-point in life. Throt 
there arises a new content of life. By means of work we rai 
selves above the limitation and contingency of the natural he, 
now. For all work arises out of some transcendent whole: in it 
to be realized is always presupposed. W ork means life-w 
first this unity is the particular unity, a whole to be gotten by 
dividual. But even so the work of the particular brings al 
work of the whole. The particular works are worked into t] 
of the whole. Reality is the work of works. 

As this common reality is the result of work, so is work 
of transcending the immediate ere and xow—the product 
struggle to rise above the mediocrity of life, of our strife aga 
average. 

In work we see a new creation, something which cannot 


from the spiritless masses and motions of nature. It is 
centered spirituality, a self-active life, a world resting in the 


whole. As such it hangs over against nature and the } 


And thus, in conclusion, we see that the spiritual life has 


1This word isa translation of Werk as distinct from Ardett 
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{| no meaning, no strength and no marrow without a rising 


average; that no such transcendence is possible without 


lf-activity; that there is no self-activity at any one point 

self-activity of the whole, without a universal life, without 

y of a new world. 

as it were, hangs between these two worlds—between spirit 
Both are real. Of this there can be no doubt. 

»contronts us at every turn. 


hand, 


comprom1 
i 
natural. his attempt, a 
e, amounts simply to a denial of 
- centuries the idea of the development 
re activity of spirit has exerted a fascinating 


follow the 


1ed aside, 

‘tte the intuition, to give life to 

Nor does the distinction between form 

For, on the one hand, the spiritual is far too self- 


ly as part of the whole. And on the 


id and capricious when seen in contrast to the 


The idea of the independent 
two coérdinate b ifferent worlds of reality in life is 
1 canbe borne. The opposition must somehow be overcome. 
) masters man cannot serve. And yet neither of them can 
we would work our way out beyond this dilemma there is but 
for us to take. Both of our worlds are real and yet differ- 
we are to see them united in life we must see them both as 
ct of a reality deeper than either. 
igain, we stand at a great turning-point and once more g 
Ss open before us. We must grasp the world as the devel 
ubstantial spirituality, of an essential life. We mt 
activity as a part of a deeper life. 
ict of profounder reality. 


With the idea of a substantial spirituality, which bri 
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new and peculiar being out of the depths of activity itself, there ; 


a new view of our world and our life, an altogether new experi 


reality. Both of those worlds, each of which lived in its ow; 


and seemed to pretend to the whole of reality, are seen to be ex; 


sions of an essential being. Our free activity must have a dee; 
behind itself. 

If these two realms are one in their origin, the problem is to ri 
that unity. It is ours to find in nature this primordial force, t 
stance; to wrest it from her; to appropriate it to ourselves. It 
to conquer nature. The act shall take being up into itself; 
shall itself become real. 

This substantial spirituality is not a part of us; we are 
part of it. Through it we acquire freedom; as a part of it ma 
his history; we feel it stirring in us, and we go out to create. B 
primordial activity will tolerate no limits; it will not be imp 
it will be hemmed in by no barrier. There is nothing in t 
which may oppose it; it will brook nothing foreign or alien t 
Therefore we, as stirred by it, must conquer the exterior w 
must transform it by our spirituality; we must take it up int 
activity. As the artist spiritualizes nature—as he, accompli 
impossible, transforms it with his own inner life—so must we 


come the outer world. 


ritual acquires character ar 
mination. The inner world, hanging over things as the gs] 


It is by this free act that the s] 


} 


over the waters at the creation, lacks substantiality. As it] 
from nature and rested in its alienation from her, a certain 


minateness possessed it. It saw nature as something hostile 
a But the spiritual life can acquire subst eo ene 
eign. rut the spiritual lite Can acquire substance only as 1 
activity, takes nature up into itself—only as it spiritualizes th 


through free activity. 
The first great struggle of mankind was for the existen 
spiritual. It overcame nature in the battle for a spiritual Ii! 


| 
+ 


the life lacked determination, and thus arose a second strug 


too was a fis 


y + ¢ 
— 


ht against nature; but the end of the struggle v 
her destruction, but her spiritualization—it was the strife for t 
acter of the spiritual. 

And man, in so far as this world-power rises up in him, 
world-power himself. Man as a part of nature is driven hit 
thither by forces exterior to him; for he is but a mere point, ; 
an endless chain. But when he rises up into his primordial 


he thereby becomes world-power. Through him, in him, by 
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ry brought forth. Hereby he transcends himself 

punctuality of life, he becomes a part of the whole, 

in the world life. Thus the individual becomes 
all a world of worlds. When doubt 

life, it must at las 


urselves, the doubt as to the ideality of ow 


7 
world, men and 
spiritual substance in our life. 


descriptions up to this point we seem to have 


march of spirit, but in reality we 


1 


ss of battle. And tl 
continues in each pla 
itself above thi 


then it was 


lout respect t 
storm and e: 
‘struction do not sleep. Nature works 


h or low, good or bad; she operates without 
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what is the meaning of self-denial? The very fact that the turni; 


away from happiness costs us so much effort and gives us so mu 
spiration is prima _facée proof of the existence of happiness. A; 
with truth and goodness. Truth and goodness remain in all thei; 


limity; pessimism is but the turning away from them. 


Pessimism and optimism may annihilate each other in their stru 


for supremacy; but the good remains good, evil does not cease t 


evil, and both are real.k And the moralist still moralizes 


‘mixed character of human life.’ Truly life is mixed, not 
on its surface, but in its very depths. And after all the dilem 
remains unsolved and still demands solution. But if there 


power and courage left in life there 1s one way of escape op 


can transcend the sphere of conflict, we can raise ourselves al 
contradictions into a new realm. The world of struggle is 
only world; its barriers shall not block our progress. Ther 


a sphere of activity beyond the sphere of these contradict 


must we center our life. 

This new order would appear as something transcendental, 
thing which hes beyond the horizon of our world. But in 
should only expand the real; it should command for itself 
place in our world and force all else into a subordinate positi 


still it should be within the real, our real. The ultimate and fi 


must always be; it must contain all absolute truth; in it must 


builded the world-power. As such and as such alone can it trans 
all contradiction and overcome all opposition. 
This is a hard saying—this last step in our spiritual life is t! 


> 


difficult of all to grasp in thought and to realize in action. Butt 


saying nevertheless is true. And that it is such we can see, if w 
see at all, from the workings of religion. For this struggle an 
realm are essentially the struggle and the realm of religion. 

In religion the individual rises out of the contradictions o! 
world. He does this because he lays hold of the absolute life. 
contradictions of the world do not disappear; they are rather int 
fied; but in that something absolute is realized, they are trans 
The barriers are not broken down; we leap over them. For | 
ligion we leave this world of struggle behind, we rise up into a1 
of absolute truth which knows no contradictions—the spirit rea 


the plane in which it becomes the world-power. For the stru 


reach an ultimate point and to bind all life to it is essentially 


struggle of religion. 


But this new life is not an abstraction—it is a personal acti 


ah 
4 








SHORTER CONTRIBUTIONS AND REPORTS. 103 


sing into relation to the absolute life. It is not something given, 
ething to be gotten by a free and original act. It is to be 


hecause all that confounded us in the lower life is overcome in 


is new and final realm is to beseen from the standpoint of 
it is now clear that the rest of spirituality is to be seen from 
Ipoint of culture. First of all we have a struggle for the 

nd preservation of the spiritual in general; then the struggle 
rate and overcome nature, and finally the struggle to rise to 

reality beyond the contradictions of the former stages. 
lof these steps belongs essentially to the world of culture, 


iu 


| to that of religion. And these two worlds must ever remain 
id separate spiritual experiences. They have often striven 
other; each has claimed its sole right to exist, but mankind 
turns to them both. Neither can be omitted from the great 


the spiritual. 


nclusion we may sum up the foregoing as follows: 
iw the world of the real open itself in three levels. 
first problem was that of the independence of the spiritual 
iis life cannot exist as a mere expression of a foreign activity. 


be self-centered. That it arises in its purity was due to a 


away from turmoil and particularity of nature and the forma- 


new and peculiar realm of ideal worths. With the develop- 


of the independence of the spiritual there arose not a world of 


ulars which left alone the rest of reality, but the soul of the real 
Through it came about a turning of being to its own truth, a 
ling of itself, a delving into the depth of life. As such it is more 
amere human phenomenon. Mankind is thereby taken up into 
id movements which raise man above particular powers and inter- 
which raise him above the mere average of life. 
But necessary as this step was, by means of it alone the spritual at- 
ed only general outlines. A second step was required to secure 
haracter. This was taken in order that the great opposition be- 
en the spiritual and non-spiritual external world be overcome. 
there took place a return of the spiritual to mere existence. 
ture was grasped from the standpoint of the new life in order 
) spiritualize her. But this struggle could not meet with success 
ithout transcending of the work of the mere individual and the 
formation of a unity of spiritual life. Thus there arose a life- 


fem, a totality of work, a spiritual substance, a struggle for 
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the character of life. And thus the happy end of life a: 
faction with the real seemed near at hand. But the strue 


the content of our human experience developed unforeseen 


mental contradictions. The new life was seen to be 1 
irreconcilable oppositions, the actuality with which it had to 
and indifferent. All attempts to reconcile or Wipe out prov 


1 


the whole was lost but for the opening of a new world, the 


spirit to a new level. 


Thus a third step was undertaken, and there came about 


for the world-power of spirit. Life was raised above the 


tions; it was united to the absolute life. 
But in so doing the old world was not to be given up. 


were to be preserved in their distinction and integrity. Int 
tion of each to the life process was to be found the consum: 
spirituality. 

From beginning to end this spirituality was to be con 
noologic reality, something not based on the psyche, but on tl 
It is a coming to itself of reality, being turning to its own t1 

We may not start with the world or with the soul, but w 
which is over and beyond these; which does not belong to n 
which man may become a part. 

FRANCIS KENNEDY 


UNIVERSITY OF COLORADO. 


EXPERIENCE UNDER THE INFLUENCE OF ETHER 


[ have called this a description of my experience under the 1 


of ether, although chloroform was used for a few moments at t 


producing no noticeable effect, however, except a taste of swe 
The ether had a de cidedly disagreeable taste. 

After about two minutes the larger muscles of the lee bega: 
affected, those of the calf first, closely followed by those of tl 
The feeling was that of tiredness, with a prickling s 


somewhat like that felt as the blood beg 


leg. 
ins to course after one’ 
has been ‘asleep,’ somewhat like that felt in an electric bath, 


ite 


The ends of the nerves seemed to vib! 


exactly like either. 


were, and I imagined the nerves contracting in length.’ 


1An experience of I. B. communicated by Professor E. A. Kirkpat! 
suggested by the communication from Professor W. James, in the May nun 
of the REVIEW. 

21 have always had a nervous feeling similar to this when hearing of 0! 


passing through excessive pain, and can quite readily reproduce it since my ¢ 


perience with ether. 
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sations were fol by a feeling « 
that produced | he pressure upon t] 
iccustomed to the water. The muscl 
did not seem to be much affected. Late 
suffocation, but I do not remember that 
very laborious. 
to be affected were those of the an: 
ys produced were much like those i 


Ing sen 


} 


€ weariness 


+ 


emed to be utterly ex 

crossing and recrossing the iees, unti 
y and numb that [ could not move th 
muscular relaxation, nor any interna 


rt or stomac¢ h. 


The last sensation I remember was that of my weigh 


I have no remembrance of the time when the sm: 


ame affected, nor of the bodily feelings just before 


1 


came on; it seemed to come upon all parts of tl 


»wing bodily insensibility began a horrible mental st1 


£4 
indescribable than the bodily sufferings. It was a life-and-deatl 
etween existence and non-existence. I seemed to see myself 
dream, a space of light about four or five inches in diameter. 
this space was non-existence, a thick, heavy, mat 
, which steadily encroached upon the limits of the light. 
part of it was that I seemed bound to resist to the last p 
ent and yet realized that darkness must finally triumph. I had 
‘ t] 


nse of haying or wishing weapons to use in the struggle with 


ess, nor any remembrance of ever having had bodily members. 
‘or a short time there remained the idea, somewhat comforting, 
ld sometime awake from my condition and be free again. 
y to the last I retained an indistinct visual memory, and I saw 
elf going through some former activities. The last thought I re- 
ber was: * Thou alone art able; so, Lord, watch over me.’ 
‘his mental struggle seemed to last some ten to thirty minutes ; 
the most of which period of existence, this luminous space seemed 
in the form of a funnel, and gradually to decrease in size until 
ame a point of light, which vanished in about the direction of 


North Star. The struggle seemed to begin in an enclosure about 
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the size of my head. 
became infinite.’ 

On awakening,’ my desire was to blow; 
very feeble. 
I was in a general fighting state of mind, and as [ went out 


fist at show-bills and people, but ref 


street desired to shake my 


for fear I should be th 


fect of the ether fully to wear off. The ether made me quite 


nearly a week, and for several years afterward the smeil or 
of it produced a feeling of dread. 


1T have several times had this experience in the partial delirium o 
t in fever the sensation is a painful o1 


with this difference, however, that 


room in which I imagine myself enlarging until the thought of it gives 


often, too, this enormous space will seem painfully empty, with per 


or three voices in different parts or enormous animals tramping about 


2My attendant informed me that while coming out of the sleep 


raise one leg, then the other, striking my heels heavily on the couch. 


This enlarged in all directions until its 


I desired principally to blow the doctor out of ex 


hought crazy. It took a day or more fo1 


at first my efforts y 


f 





PSYCHOLOGICAL LITERATURE. 
Groundwork of Science. A Study of Epistemology. Sr. 
GeorGE Mivart. The Science Series. New York, G. 

's Sons; London, Bliss, Sands & Co. Pp. xvili+328. 
term science is used in this work with 
\t times the author employs it in the 


] 


ver all forms of systematic knowledge 


part, however, he means by it the empirical sciences, divided 
lasses, those which relate to the physical world and those 


1 


ve to do with the inner, psychical life. The aim of the work 
vestigate the principles which lie at the basis of * science;’ and 
juiry becomes an essay in general epistemology, with particu- 
rence throughout to the noétics of science in its more narr« 
ical significance. 
psychological foundation of Professor Mivart’s tl 
lze is a sharp distinction between the lower and 
es of knowledge. The former belongs to animals as 
ind the harmonious working of its several subordinate processes 
isentience’) enables the brute to manifest phenomena which re- 
the results of man’s higher psychical activities without in the 
being the same as these. The human infant, it is true, in many 
ts is not unlike the animal, but the likeness is superficial, since, 
ty, there isa great gulf fixed between the two orders of con- 
ness. Latent inthe mind of the child lie the germs of his future 
ght; but the animal is limited to his lower level, with no hope of 
development. Moreover, those who maintain that the higher 
ty in man has been reached by a process of natural selection are 
1error; for natural selection has no power in itself to bridge a gap 
kind,’ and the truths which are attained by means of the faculty 


juestion are in the great majority of cases such as ‘never could 


ve given their possessors an improved chance of survival’ (pp. 


272 ff.). 


Chis higher faculty of knowledge is described in a variety of ways. 
‘intellectual,’ in distinction from sensuous, ‘ perception ;’ it is the 
: 


o! 


‘intellectual conceptions ;’ it is intellectual intuition; it is 
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it is doubtful whether he clearly distin Fuishes between e! 
idealism and metaphysical idealism; and it is certain that, « 
r prior’ arcuments, he fails to av himse ot the realist 
/ 
ons with which modern physical science abounds 





the last two chapters of the work Wwe come In sight o! 
I 
} 
capstone for the e] 


same title as the whole book, brings a sho 


metaphysics of science (force, energy, time, space, etc., p. 297 
The type of philosophy thus presented is so familiar that 1 
tended critique is demanded. The way in which it is present 


17 ° ‘ 


ever, calls for rather more attention. The following quotatio1 


serve as an example of the care with which the argument is cond 
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PSYCHOLOGICAL LITERATURE. 
ent par lequelle il comprend ce qui lui manque pour étre ce 


this basis the book proceeds to show in detail the manner in 

as been a progressive realization of elementary forces of 
ans of the emotions of reality which it affords. The chap- 
the wstheticising of th« categories of space and time, of 


infinity, upon the social necessity of reflection upon the real, 


entially wsthetic qualities of the past as compared with the 


| future are interesting, both as dey elopments of M. Pérés’ 
nd also as specimens of fine metaphysical analysis. 


sion we may call attention again to the originality of 


‘niiments of the Real and the Beautiful 
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nalysis of Bunyan’s religious experience. 


Joun Grier HiBBen. 


f God. A Philosophical Discussion Concerning the 


the Divine Idea as a Demonstrable Real ty. By JOSIAH 
Joserpn Le Contre, G. H. Howrson and Sipney Ep 
zES. New York, The MacmillanCo. 1897. Pp. xxxvu 
Pri 


presente d in a discussion concerning 


‘the auspices of the Philosoph- 


California. To the main discussion 


essay by Protesso1 Royce outlining 
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Ile, there re, very stoutly maintains that t! nit) t 
t of self-consciousness does not destroy individual 
cat ! f individ ty, the unity of con usne need 1 

] rt ] WVidt sw ch are embraced 1n it 
Rees \I , t m Prot r R 
r SN main cri sm rotessor Koy 
+] ] > > 

that I iceptl of (5< | s@7ilven Dy Pre Te@SSO!] Royce Cl 
elements of spi tality. In defense, however, it is ure 
] { . ] 
1ea oj rituality, ») Tar asit 1S a ‘ d idea, must be ne 
whi the Absolute finds ful! n his experience. In 
I> » ] ] ] ly 
Profe Royce contends that the idea of s ility 1s 

’ ° . ] ] ] ] 
concept of God, inasmuch as an ute knowledge at 

] ] | | ea ;, eee. l, ’ 
must | an absolute Know! ) ind experience of the spi 

) f +], re] int tia] ley nt f n 11S} 
as OF the p ely ill Ctual CicCmencs OF COMSCIOUSTICSS. 

Deo + ] +] 
Professor Le Conte in this d ission urges that the con 

: | 1] - ee scl c 4] f 
l mimea vy. ul interpre mn } pnenomena OF ey 
hinds inthe proce t evolution real progress trom what 
is4 ] > » { 
i. diffused form of Divine Energy to a personal form. Prof 

| 

, ; : _ py 
loes not seem, however, to be in sympathy with Professor 

I 
{ hy ] f ] ‘ ] ; | 
metaphysical interpretation of the theory of natural evolut 
+ . ] { ] + cs . 
ISts, ioreover, that along sucl ne f thought very iittie } 
] 1) | ¢ , ] lution { 
e made towards a solution of tf : 
tality, or of freedom. 
“iy , ot 
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] en cme scl 
een a mere Clasnll ot confniict ( 
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One of Dalton’s professional . specialties’ is the designa 
al thought of earnestly by th 
tl IIe accomplishes this 
In the ca 

minute muscular e ‘willer’ furnish 
lue, but here, i without direct contact, hi 
ultimate furnished by the 


ratory, with and with: 
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Wms were made 


pneumograph being use 


a partial dis 


a spe ies of part 


subconscious personality, 

atism. hey study of telepathic phenon 
+ - 1s ? ] ° 2 

must start from this po! and work up, proceeding by me 
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chological experimentation, and using, as far as possible, psy 
Ilowarp C. Wai 


laws already established. 
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tungen zur Pathologie der Pupillenweitte und der centrip- 
Pupillarfasern. O. Scuinmer. Graefe’s Archiv, Bd. 
pp- 350 {O4. 
rbances in the pupillar reflex may be due as well to anomalies 
itripetal part of the reflex circuit as in the centrifugal, but 
10 instances of such anomalies are to be found in the books, 
simple reason that they are extremely difficult to diagnos- 
e subject has, however, acquired great interest since it has 
ied by v. Gudden, and independently by Bechterew, that 


he reg 


ulation 


ecial ce ntripetal fibres in the optic nerve for t 


of the pupil. These fibres are thicker than the visual 
cross, in half, in the chiasma, like them; they run by the 
» visual fibres from the same point of the retina, and they 
visual fibres only in the region of the external geniculate 
Gudden found in rabbi hat the removal of one of the 
juadrigemina produced contralateral blindness without affect 
ovements of the pupil; only after portions of the thalamus 
listurbed did the pupil of the blind cy c also remain VW ide ned. 
as been able, by an admirable series of observations on the 
to make the following additions to our knowledge of this 
The pupillar fibres of the optic nerve do not reach so far as 
of rods and cones, but they start in an earlier layer of the 
eir terminal organs are in all probability the amacrine cells. 
la and its region is abundantly suppiied with pupillar fibres, 
ire not wanting in the periphery; they are sufficiently numer- 
to keep the pupil more contracted than in the case of the 
the optic nerve. The pupillar fibres resist mechanical com- 
uch better than the visual fibres do, but they are equally 
inflammatory processes, and hence the width of the pupil 
me an aid to diagnosis. 
C. Lapp FRANKLIN. 
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120 NOTES. 


AT a recent meeting of the Academy of Moral and Political Sc. 


ences, the Gegner prize (3,S00 fr.) was awarded to M. F. Pillon, the 
Jean Reynaud prize (10,000 fr.) to M. Paul Janet, and half of 


Penanrun prize (2,000 fr.) to l’Abbé Piat for his book Za Personne 


humaine. 

Tue attention of psychologists may be called to a ‘ Critical Re. 
view’ on *‘ Modern Neurology’ by Dr. Adolf Meyer, beginning in the 
JS Urn. of Ci mp. Neurol IVs November, 199o. 
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